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BULLETIN 


OF THE 


TORREY BOTANICAL CLUB 


[he members of the family Nidulariaceae are small fungi, 


S ym att g a height of 15 mm., the average height being 
mm 5-7 mm. The ripe sporophores are usually more or less regu- 


shaped, containing from 10-20, or in some species, more, 


nticular seed-like bodies, which are analogous to the chambers 


ft tl glebDa in the other chief groups of the gastromycetes ; 
these bodies are usually known as sporangioles or peridiola, 
th 1p is know! the neridiu 
Lilt up 18 KNOWN as the periaium., 
‘} salen Matai’ will he shown in the followin 
hey are widely distributed, as will be shown in the following 
] j ] . ] . 
iges, and several of the species are fairly common, appearing 


rincipally in wet weather, in late summer and autumn, often per- 
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sisting through the winter months They grow on manure, sticks, 
shavings, dried herbaceous plants, and Craucibulum cructbultforme is 
frequently found on old pieces of sacking. On a certain old 
board walk at Lakewood, N. J., this last species was found by the 


hundred growing in regular series between the joints of the boards. 


A further study of the plants will probably show that they are far 


nmon and widely distributed than is at present thought, 
they are likely to escape detection owing to their small size 
1conspicuous coloring 
he order Nidulariales comprises but one family, the Nidula 
riacea Until quite recently this family was considered by De 
| ind ot rs to include th enera ( rz Crucil 
Vidularia, Thelebolus, Dacryobolus, Sphaerobolus, Polyangium and 
ltractobolus, the last two included as doubtful genera. Fries ¢ in- 
cluded besides the three first mentioned genera, Arachnion Schwein 
\/ zw Fries, and / wgium Link lhe two latter genera 
ire certainly out of place here, J/yr7 cum belonging under the 
Perisporiales,} and /e/yangium is not mentioned by either Sac- 
cardo or Fischer In Fischer's revision of the family in 1899, 
he places Arachnion Schwein.$ under “ Doubtful Genera”’ in the 
Sclerodermataceae ; for Sphacrobolus Tode he establishes a sepa- 


rate family; Zhelebolus is placed under the Ascobolaceae, and 
Dacryobolus and Atractobolus are included in the same family but 


| } ? 
as doubtl 


genera 
This leaves only the three genera, Cyathus (for which there is an 


1 Nidu/aria, in this 


earlier form of the name, Cyathia) Crucibulum, an 
family. Concerning the last genus a question already raised by Otto 
Kuntze presents itself in regard to the correct name, since Roth's 
Granu/laria \| antedates Fries and Nordholm’s \dudaria© by over 
a quarter of a century. Roth's description and figure of Granu- 
‘aria pisiformis place this genus ona certain footing, and there can 


be no hesitation in answering the above question. Recently some 


Syst. Myc. 2: 296. 1822 

+ Saccardo, Syll. Fung. 1: 29 1882 

Engler & Prantl, Nat, Pilanzenzenfam. 1! 220 1800 
Ust. Ann. Bot. 3: 6. pl. 7. f. z. 1791. 
€ Syn. Gast. 2. 1817-18 
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plants resembling C7wczbu/um in habit * have been described under 
Nidularia which differ so much in the peridial structure and char- 
acter from the type of the genus, with the exception of not having 
the sporangioles attached to the inner wall of the peridium, that it 
seems best to establish another genus in order to simplify as much 
as possible the arrangement of the family. It was ardently desired 
to retain the name \idu/aria, but unfortunately it has been found 
impossible to do this as all seven of the species which Fries + gives 
under his section \idu/arta conform to the type of Granularia, so 
the name .\V7du/aria must pass into synonymy. 

It is interesting to note that Corda { included only Nzdu/aria 
and Cyathus under the Nidulariaceae. Nees noted a resemblance 
between this family and Polysaccum, but the latter genus is in- 
cluded by Fischer§$ under the Sclerodermataceae as /%solithus 
Alb. & Schwein. 

Although the members of this family have been mentioned in 
nearly all works treating of fungi from the time of Clusius, 1601. 
little was known of their structure and life habits until 1842, 
when Schmitz || wrote a short paper on Cyatius, and two years 


later the brothers Tulasne,‘ 


instigated by this first effort to con- 
tinue the study of these interesting plants, prepared their treatise 
on the organization and fructification of the Nidulariaceae, which, 
with the supplementary work of Sachs,** Eidam ++ and Brefeld,t} 
forms the foundation of our exact knowledge of this group of 
fungi 

The American species have never been monographed, and even 
the mention of plants belonging to this family has becn compara- 
tively infrequent. 


Cructbulum De Bary (Comp. Morph. 321) calls attention to the fact that 


bi 
was unable to find a funiculus in some peridioles but says ‘‘ the coil always showed 
point which answers to it.”’ In the specimens referred to this genus there was 
ly no trace or rudiment and it would be impossible even in young sporangioles 


termine to which side they had been attached 


Anleit. 103. 1842. 


Syst. Myc. 2: 300. 1823 
2 7] .> 
a] 338 


Ueber Cyathus. Linnaea, 16: 141. p/. 6, 7. 1842 
© Ann. Sci. Nat. III. 1: 41-107. f/, 1844 

* Bot. Zeitung, 833-845, 849-861. 1855 
tt Cohn’s Beitr. z. Biol. 2: 221-245. 1876. 


t Bot. Mitt. iiber Schimmelpilze, 3: 176-180. 1877 
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For a long time the Nidulariaceae seemed to be a bone of con- 
tention among various botanical writers, in the fact of their appar- 
ently differing from other fungi in having true and visible seeds.* 
In 1688 Camerarius published a dissertation ‘‘de Fungo calyci- 
formi seminifero,” setting forth his ideas on the subject and claim- 
ing that these fungi had seeds. Marsigli in 1713, on the contrary, 
tried to exclude what he calls “these simple plants’’ from the 
fungi, no fungi having true seeds as these plants seemed to have. 
In 1714 Tournefort was also inclined to exclude them from the 
fungi, but Ant. de Jussieu in 1728, denied these propositions, and 
claimed emphatically that fungi have seeds like true plants. Forty 
years later fungi were still being classed outside of the vegetable 
kingdom, particularly so because the sporangioles of Cyat/ius were 
never seen to germinate. Necker in 1783 wanted to make an 
intermediate kingdom to consist of the fungi, and Pico five years 
later, said that he had absolutely proved that the nature of these 
productions was purely animal. In 1791, Bulliard incontestibly 
proved that all fungi have seed, but he called the sporangioles of 
Cyathus seeds, and added ‘‘ that they seem somewhat out of pro- 
portion to the size of the fungus.’’ Hoffman says “ potius capsa 
seminalis quam semen ipsum ’’—“ they are less seeds than capsules 
filled with seeds,”’ while Micheli said that the spores are hard to 
see with a good magnifying glass. 

[hese fungi have had several popular names, probably owing 
to their quaint and attractive appearance. Besides the well-known 
name of ‘ bird’s-nest fungi,”’ as far back as 1724 they have been 
“called in Worchestershire cornbells, where they grow plenti- 
fully,”’+ and in Lincolnshire “ we find that a kind of fungus like a 
cup or old-fashioned purse with small objects inside is called a 
‘fairy purse’ and we presume that the small objects represent the 


} 


fairies’ cash.” 
Synopsis of the Genera of the Nidulariaceae 


Sporangioles attached to the inner wall of the peridium. 


Peridium composed of three layers; spores mixed with filaments. I. CYATHIA 


* Most of what follows in this paragraph is translated and adapted from Tulasne’s 
monograph, pages 54-56, as several of the works referred to were unfortunately unob- 
tainable 

t Ray, Syn. Ed. 3, 2: 20. 172 


t Friend, Flower Lore, 34. 1889. 
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Peridium composed of one homogeneous layer; spores not mixed with filaments. 
IT. CRUCIBULUM. 
Sporangioles not attached to the inner wall of the peridium, 
Peridium thick, opening by a regular definite mouth, III. NipuLa. 
Peridium thin, rupturing irregularly. IV. GRANULARIA, 


I. Cyatruia P. Br., Civ. and Nat. Hist. Jamaica, 78. 1756 
Cyathus Hall. Stirp. Helvet. 3: 127. 1768 

Peridium composed of three distinct but closely connected 
layers. Mouth at first closed by a membrane (epiphragm), usu- 
ally white, opening at maturity; sporangioles flattened, umbilicate 
beneath, attached to the inner wall of the peridium by a complex 
elastic cord (funiculus), and with thick horny filaments intermixed 
with the spores. 

Clusius,* in 1601, made the first mention of a Cyathia under 
the name of fungus minimus avwyupos, and described it in Latin, 
the following being a free translation of the entire paragraph : 
‘Moreover this fungus, which I will call anonymous, is very dif- 
ferent from the preceding ones, and I consider it to be the smallest 
of ali, for it is barely half an inch high. In the fall a great many 
grow, without petiole, on wooden boards away from dust and sand. 
They have the color of cinders or are of a lifeless color. The shape, 
which is so small, appears to be undeveloped, scarcely as large 
and as thick as the top of a little finger. Sometimes they grow 
alone or when in numbers two, three or four adhering together, 
and when ripe, they throw off the top part and appear full of a 
viscous juice, and of seeds which are about the size of the seeds of 
cyclamen, but have the outline of small fungi and are apparently 
cinder-colored. There is no doubt that this fungus grows in 
Italy, for I remember that a friend of mine sent me, once upon a 
time from there, some of these seeds, dried and with a certain 
strange name, asking me if I could find out what they were. For 
there are certain characters who endeavor to catch and buy praise 
from the ignorance of others.”’ 

There seem to be no intermediate references to this plant until 
1671, when Bauhin + mentioned ‘‘ Fungus minimus lignelis tabellis 
areolarum hortorum adnascens.’’ Mentzel,t in 1682 first figured 

* Rar. Plant. Hist. cclxxxvii. 1601. 


t Pinax, Lib. X., Sec. 5, no. 39, 374. 1671. 
t Ind. Nom. Plant. Univ. f/. 6. 1682. 
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a plant which was, without doubt, Cyathia lentifera. Loeselius, 

and Marsilius,+ made passing references to this same species, and 
in 1729 Micheli { described and figured two species, citing one 
from the above-mentioned writers, and the second from Ray,§ 
Dillenius || and Vaillant, © the latter species being unquestionably 

Cyathia striata. Linnaeus,** in 1753, gives under his section 
‘Acaules”’ of the genus Pestsa—Pestsza campanulata lentifera, 
first referring to Hortus Cliffortianus (1737) where we find that 
the only species of essa which he gives, and to which he refers 
vhat is evidently a Cyatiia is not a Peztsa in the modern sense, 
but the first known type of Cyathia; and the only proof that he 


knew what a Pesiza really was, is his reference to Dillenius’++ 
work published in 1719, in which a true Pesisa is figured. Dil- 
lenius divided the Pestsae into two sections: (1) J/embraxacei et 
tenutores—the true Pesizae, and (2) Dw s calyciformes, semint- 


2) 


feri putati, under which head he gives Pesiza calyciformis lentifera 
laevis (our Cyathia lentifera) and Pesiza calyciformis lentifera hir- 
suta’ (our Cyathia hirsuta). 

The genus Cyatius was founded in 1768 by Haller, twelve 
years after Cyathia P. Br., and since that time many species have 
been described from nearly all parts of the world. Fischer {} 
states that there are forty-two known species. 

From our own country not many species have been described, 
Schweinitz was the first to mention these plants ; in 1818 he named 
ten species, but not all of them are to be referred to the genus 
Cyathia. In 1869 Berkeley & Curtis$§ described Cyathus pallidus 
from Cuba, also reporting Cyathus intermedius, Cyathus Montagnet, 
Cyathus limbatus, Cyathus Poeppigit, Cyathus microsporus, and 
Cyathus Lesueurtt collected by Wright from the same island. 


Berkeley, |||! in 1873, described from Connecticut, Cyathus Wrightit, 


* Flor. Prus. 98. 1703 
t Dissert. Gen. Fung. 17. f/f. a. 1714. 
+ Nov. Plant. Gen. 222. A/. soz. f. 4, 2. 1729 


Z4-yn. 3: 21. 1704. 


Giss. 196. 1719. 
" Bot. Paris. §7. p/. rz. f. g, 5. 1727 
** Sp. Pl. 2: 1180 1753 


Pr é. &. 

++ Engler & Prantl, Nat. Pflanzenfam. 1'**: 328, 1890. 
Jour. Linn. Soc. 10: 346. 1869 
Grevillea, 2: 34. 1873. 
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which has not since been reported. Cyathus rufipes was described 
in 1897 by Ellis & Everhart * from Kansas, and the next year 
Hennings, || described Cyathus niveotomentosus from California. 

The following summary will show the distribution of the 
known species of Cyathia : 


: EUROPE, 7 species: C. complanata, C. deformis, C. fimetaria, C. hirsuta, C. 
' ntifera, C. subiculosa, C. umbrina. 

i Asia, 6 species: C. emodensts, C. Hookeri, C. intermedia, C. minima, C. Mon- 
ia 


net, C. sulcata, 
AFRICA, § species: C. affinis, C. dasypus, C. pallida, C. hirsuta, C. lentifera. 
AUSTRALIA, 9 species: C, Batley, C. desertorum, C. fimicola, C. intermedia, C. 


tercorea, C. Montagnet, C. perizoides, C. pusto, C. lentifera. 
NEW ZEALAND, 3 species: C. Colensot, C. Noz 


1e-Zelandiae, C. similis. 





NORTH AMERICA, II species: C. intermedia, C. lentifera, C. melanosperma, 


Berkleyana, C. rugisperma, C. rufipes, C. A 


irsuta, C. stercorea, C. pallida, C. 


CuBA, 7 species: C. tntermedia, C. Montagnet, C. pallida, C. limbata, C, Poep- 
7% g ’ i 


SouTH AMERICA, I2 species: C. ambigua, C. dasypus, C. limbata, C. micro- 
wa, C. Montagnet, C. plicata, C. Poeppigit, C. Puiggarii, C. scutellaris, C. hirsuta, 
( Ga nN 


S» nopsis of the Species of Cyathia 





; Peridium sulcate-striate within. 
Spores large, more than 35 « long ee 
; Spores small, less than 8 u long. a € 
Spores of medium size, 12-20 u long 
Peridium sparingly clothed with short fasciculate hairs without. 
3. C. intermedia. 
Peridium thin, shaggy-tomentose without. 4. C. hirsuta. 
Peridium very tough and brittle, rough tomentose 5. C. dura. 
Peridium faintly striate near the mouth, not sulcate within 6. C. Montagnet. 
Peridium smooth within, not sulcate. 
Spores large, more than 40 long 7. C. melanosperma, 
Spores small, less than 15 « long 
Sporangioles darkish ; margin of peridium straight 
Peridium smooth or nearly so. 8. C. pallida. 
Peridium strigose-tomentose g. C. rugisperma, 
) Sporangioles light colored ; margin of peridium often recurved. 


10. C. lentifera, 


Spores of medium size, 15-30 long. 


' 
Peridium with a red felt-like mycelial bulb at base. 11. C. rufip 
Peridium with a thick bulb of whitish mycelium. 12. C. Wrightit. 
Peridium scarcely thickened at the base. ss; G. a 


2 Bull. Torrey Club, 24: 125. 1897 


t Hedwigia, 37: 274. 1808. 
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1. Cyathia Poeppigii (Tul.) 
Cyathus Poeppigitt Tul. Ann. Sci. Nat. HI. 2: 77. pl. 2. f- 


>? > fh ¥ 


23-25; pl. 5.f. 3-4. 1844 

Peridia slender, goblet-shaped, 7-12 mm. high, 5-7 mm. wide 
at the top, about 1 mm. at the base of the stem, dark chocolate- 
brown, the outer surface somewhat shaggy, peeling, leaving a 
comparatively smooth, deeply and closely striated surface, corre- 
sponding with the deep inner striations, the inner surface brown, 
somewhat lighter colored than the outer surface, somewhat shiny, 
deeply striate ; mouth minutely fimbriate ; sporangioles blackish, 
flattened, dull, 2—-2.5 mm. in diameter; funiculus long; spores 


38-45 yw long, 18-22 y# in diameter, very thick-walled, granular 
within, oblong and often slightly curved. (/7. 74. /. 1-4.) 

Growing singly and in groups on manure and wet ground. 

St. Croix (Danish West Indies): A. £. Rickseck 

[his species was originally described from Cuba and French 
Guiana : it 1s easily distinguished from the other striated species 
of Cyathia by its unusually large spores, and by its deeply and 


closely striated outer surface 


2. Cyathia Berkleyana (Tul.) 


Cvathus microsporus 3 Berkleyanus Tul. Ann. Sci. Nat. IIT. 1: 
74. 1844. 

Peridia small, cup-shaped, 5-8 mm. high, 5-7 mm. wide at 
the top, very much narrowed and rounded at the base, brownish 
outside and somewhat shaggy; mouth finely fimbriate, the inner 
surface of the peridium shiny, grayish-brown, lighter colored than 
the outer, coarsely striate ; sporangioles small, 2 mm. in diameter, 
shiny, nearly black, flattened; spores small, 6-8 long, 4-64 
wide, somewhat thick-walled, hyaline. (/7%. 74, f. 5-7. 

On decayed stems of coarse herbaceous plants. 


; AA 


Jamaica: Cockerell. 

[his species was originally described from Brazil; it some- 
what resembles small specimens of Cyathia hirsuta, but it differs 
from that species in the texture of the outer coat, which is much 


less shaggy and thick, and in the much smaller spores. 


3. Cyathia intermedia ( Mont.) 


Nidularia intermedia Mont. ; Sagra, Hist. Phy. Pol. Cuba, 321. 





) 


os 
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Cyathus intermedius (Mont.) Tul. Ann. Sci. Nat. III. 1: 72. 
pl. 4.f. 4-7. 1844. 

Peridia cup-shaped, not rounded at the base, 7-9 mm. high, 
6-8 mm. wide at the top, 1-2 mm. at the base, lightish brown, 
clothed with fine hairs which grow in clusters, the tips of several 
of which join together in little outwardly curved tufts, thin and 
showing the inner sulcate markings through in the older peridia; 
inner surface brown, shiny, sulcate-striate; the mouth straight, not 
flaring, clothed with a circle of short stiff bristles; the sporangi- 
oles about 2 mm. in diameter, flattened, blackish, depressed be- 
neath, somewhat angular with a short attachment; spores hya- 
line, 12-18 long, 6-gu wide, thick-walled. (/7/. 74. f. 810; 
pl. 18. f. 18.) 

Growing in loose soil and on decaying wood. 

(Cusa: Ramon de la Sagra.| 

DELAWARE: Faulkland, Commons. 

This species was originally described from Cuba; it differs 
from Cyathia jirsuta in the character of the tomentose outer cov- 
ering of the peridium, and in the shorter and more rudimentary 


attachment of the sporangioles to the inner peridial wall. 


4. Cyathia hirsuta (Schaeff.) 
Pesiza lentifera 3 Linn. Sp. Pl. 2: 1180. 1753. 
Pesisa sessilis campanulata villosa Scop. Fl. Carn. 57. 1760. 
Pesiza prima Schaeff. Fung. Bav. et Palat. Icon. 2: fp/. 778. 
1763. 

Cyathus hirsutus intus striatus Hall. Stirp. Helvet.3: 127. 1768. 

Pesiza cyathiformis Scop. p. p.* Fl. Carn. 2: 486. 1772. 
| Ed. 2. 

Pesiza hirsuta Schaeff. Fung. Bav. et Palat. 4: 124. 1774. 

Pestzsa striata Huds. Flor. Ang. 634. 1778. [Ed. 2.] 

Pesiza hirsuta Batsch, Elench. Fung. 127. 1783. 

Nidularia striata With. Bot. Arrang. 3: 446. 1792 [Ed. 2]; 
Sibth. Fl. Ox. 393. 1794; Fries. Syst. Mycol. 3: 2098. 
Schwein. Trans. Amer. Phil. Soc. 4: 252. 1834. 

Cyathus striatus Willd. FI. Berol. 399. 1787; Hoffm. Veg. 
Crypt. fasc. 2: 33. pl. & f. 3.1790; Pers. Syn. Meth. Fung. 23 
1801; Nees, Syst. 140. 1817; DC. Fl. Fr. 2: 269. 1805; Tul. 
Ann. Sci. Nat. II. 1: 67. 1844. 





As the first cited reference under the description of t species belongs to C. Jen 
* As the first cited ref ler the d pt belongs to ¢ 


tifera this name cannot be taken up for this species 
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Peridia 10-15 mm. high, 8—1o mm. wide at the top, 2-4 mm. 
at the base, usually straight trumpet-shaped, very gradually spread- 
ing toward the top; outer surface of the peridium dark brown, 
shaggy fibrillose; inner surface brown or grayish-brown, shiny, 
striate-sulcate for about one half the height of the peridium, be- 
coming smooth at the base; mouth densely clothed with a circle 
of stiff regular bristles ; sporangioles darkish, 2 mm. in diameter, 
shiny, depressed beneath, and somewhat angular from the pressure 
of one upon the other; spores 12-18 » long, 6—9 » wide, thick- 


walled, hyaline, somewhat crescent-shaped. (7/7. 7y. f. 17-14; pl. 
18. f. 1-6.) 

Growing singly and in clusters, on sticks, bark, etc. 

Exsicc.: Ellis, North American Fungi, 7209. 

New York: Underwood, Tooke, Clinton, Brown, Murrill ; 
Maine: Harvey; Connecticut: White; PENNSYLVANIA: Gentry, 


Lloyd; Ounio: Lloyd, James ; GeorGia: Underwood ; ALABAMA: 
Earle; Towa: Langlois ; Wisconsin: Williams; INpIANA: Un- 
derwood ; MONTANA: Axderson, no. 601; CoLorapo: Bethel; 
WASHINGTON : Suksdorf ; CANADA: Dearness ; PuERTO Rico: Un- 
lerwood & Griggs; Mexico: £geling. 

Tulasne * has given an account of the development of this 
species from which the following is freely translated : 

The young plants arise on the thick felt-like mycelium in the 
shape of small cylindrical jelly-like masses. They are at first 
white and smooth, gradually changing to a brown color and their 
surface becomes somewhat scaly. The three coats which com- 
pose the peridium are indicated at this stage, when the outer 
brownish scaly portion begins to form itself into the outer coat, 
while the walls of the white glutinous inner substance become 
differentiated from the fruiting portion into a very thin membrane 
which encloses these parts, a thin portion of the glutinous mem- 
brane remaining between these two coats welding them together 
and so forming the triple peridial wall. It is now that the 
sporangioles begin their growth, gradually absorbing the sur- 
rounding substance into themselves, so that when the plant is 
mature and gradually opens, the sporangioles alone remain within 
the cup attached to the sides of the peridium by means of a funic- 


ulus of a complicated structure. The sporangioles are in most 


Ann. Sci. Nat. III. 1: 50-54. p/. 3; pl. g. f. 1-37; pl. 8. f. r-12. 1844. 
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cases composed of three parts, namely, of a thick and usually 
dark colored coat, a light hyaline thickly interwoven portion 
which bears the basidia, which in their turn bear the spores. The 
center part is composed of innumerable spores mixed with branch- 
ing filaments. The walls of the spores are very thick, these 
spores having long been separated from their basidia. The funic- 
ulus is composed of three parts; the lower portion is variable 
as to length and thickness, its lower extremity is expanded and 
attached to the peridium; the upper portion is more regular in 
shape and is attached by its upper extremity to the sporangiole ; 
it is rather swollen in the center, in which portion there is enclosed 
a long and slender filet composed of innumerable hyaline, inter- 
woven filaments, which can be drawn out if great care is used in 
the process and forcibly distended without breaking, according to 
Tulasne to alength of 12 cm. These two parts are joined bya 
much narrower and shorter portion to which Tulasne gives the 
name of “filet median.” 


4a. CYATHIA HIRSUTA infundibuliformis var. nov. 

Peridia 1.5-18 cm. high, funnel-shaped, 1-2 cm. wide at the 
top, I.5-2 mm. at the base, 4-5 mm. in the center where the 
peridium is contracted; outer surface of the peridium brownish, 
coarsely shaggy-tomentose ; inner surface dull brownish, clearly 
striate, but not below the contraction ; mouth minutely fimbriated ; 
sporangioles dull brownish, 2 mm. in diameter, flattened ; spores 
8-12 4 wide, 14-17 » long, thick-walled, hyaline. (/7%. 74. f. 75.) 

Growing singly on leaves and moss. 

Montana: Sheridan, Fisch. 

This variety differs from the type in the definite funnel-shape 
of the peridium, and in the nature of the tomentum, and to a less 
degree in the size of the spores. Further material may necessitate 
a different treatment. 


5. Cyathia dura sp. nov. 

Peridia flaring trumpet-shaped, 8-13 mm. high, 8-12 mm. 
wide at the top, 2-4 mm. at the base, brownish-gray outside, 
rough, shaggy, and very tough and brittle ; inner surface whitish, 
dull, and marked with rather wide shallow striations; mouth 
recurved, ragged and much split, but not fimbriate ; bases of the 
peridium contracted and in some specimens there is a thick felty 
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brown mycelial band adhering; sporangioles dull grayish, oval 
or rounded, 2.5 mm. long, 1.5 mm. wide; spores 14-18 » long, 
8-10 »# wide, hyaline and thick-walled. (//. 7g. f. 16-79.) 
CoLtorapo: Denver, Pethe/, 8. 
[his species differs from all others seen in the character of the 
peridium, which is very thick, hard and brittle. 


6. Cyathia Montagnei (Tul.) = 
Cyathus Montagnei Tul. Ann. Sci. Nat. II. 1: 70. pl. 4, 7. 
Q-IT. 1844. 


Peridia 8-10 mm. high, 6—g mm. wide at the top, 2-3 mm. | 
at the base, spreading, cup-shaped, reddish-brown outside, closely | 
woolly-tomentose, but not shaggy, rather thin; inner surface gray- 
ish, dull, faintly striate close to the top, not sulcate; mouth at 
first curved inwards, then straight, but not recurved, closely and 
very minutely fimbriate ; sporangioles 2 mm. in diameter, grayish, 
black, somewhat lighter beneath, dull, flattened, angular; spores 
15-18 «long, 8-12 # wide, thick-walled, granular, hyaline. (77. 

14. f. 20-22 

On the ground and on decaying wood and chips. 

Yucatan: C. F. Alillspaugh, 787 ; {Cusa]. 

This species was originally described from Brazil ; it is readily 
distinguished from the preceding species: (1) By the faint and 


only partial striae of the upper part of the inner surface of the 
peridium, and (2) By the woolly tomentose, and not shaggy nature 


of the outer coat 


7. Cyathia melanosperma (Schwein. ) 


Vidularia melanosperma Schwein. Trans. Am. Phil. Soc. 4: 


Cyathus melanospermus (Schwein.) De Toni; Saccardo, Syll. 
Fung. 7: 42. 1887 
Peridia cup-shaped, clustered, 5-7 mm. high, 5-6 mm. wide 
at the top; the outer surface brownish and very shaggy; the 
inner surface smooth, shiny, dark gray; mouth straight and ' 
slightly fimbriate ; sporangioles black, flattened, about 2 mm. 
wide ; spores large, 45-55 # long, 18-45 y wide, very thick-walled, 
granular within, hyaline. (/7/. 75. f. 7-4.) 
Gregarious on the earth. 
PENNSYLVANIA: Bethlehem, Schwetnitz. 


The above description is based on Schweinitz’s original speci- 
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mens, which are still in good condition at the Philadelphia Acad- 
emy of Sciences. This appears to bea rare species, as it is known 
only from its original collection. It differs from all the following 
species of Cyathia, which have a smooth inner surface, in having 
a fimbriate mouth, though Schweinitz in his original description 
notes that it has a smooth mouth, but he writes that .Vidu/aria 
stercorea has a fimbriate mouth, which is contradicted by his own 
specimens. 
8. Cyathia pallida (B. & C.) 

Cyathus pallidus B. & C. Jour. Linn. Soc. 10: 346. 1869. 

Peridia 4-8 mm. high, 5—7 mm. wide at the top, about 2 mm. 
at the base, slender urn-shaped, slightly expanded at the top and 
contracted at the base, thin and membranous, fawn-colored out- 
side, and minutely shaggy; inner surface light lead-colored, 
smooth, shiny ; mouth entire or torn but not fimbriate, sometimes 
slightly striated ; sporangioles 2 mm. in diameter, flattened, the 
-dges very thin, and thicker in the middle, darker above than be- 
ow, shiny as if frosted, and under high magnification showing a 
network of delicate rugose wrinkles; spores 5-9 mu long, 5-7 p 
wide, hyaline, thick-walled, oval-pointed or nearly round, pale 
yellow in the mass. (/7. 15. f. 5-7.) 


C 
] 
i 


Growing on decayed wood. 


Cusa: Wright; Puerto Rico: Coamo Springs, Underwood & 
Gi ig gS 


The above description is based on the co-types of this species 


in the Curtis collection at Harvard University. 


9g. Cyathia rugisperma (Schwein.) 


to 


Nidularia rugisperma Schwein. Trans. Am. Phil. Soc. 4: 
1534. 


vi 
os) 


Cyathus rugispermus (Schwein.) De Toni; Saccardo, Syll. 
Fung. '7: 42. 1888. 

Peridia somewhat obconic, sharply contracted at the base, 5-8 
mm. high, 4 mm. wide at the top; outer surface lightish fawn- 
colored, strigose-tomentose, becoming nearly smooth when 
mature ; inner surface darkish brown, smooth, and shiny ; mouth 
incurved in the young peridia, and completely covered by the 
tomentose outer covering ; sporangioles black, flattened, roundish, 
I-1.5 mm. in diameter ; spores 10-14 » long, 8-10 # wide, some- 
what granular and thick-walled, hyaline. (7/7. 76. /. 3-60.) 

Growing singly on bits of shaving and fibrous matter. 

PENNSYLVANIA: Bethlehem, Schweinits. 
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The above description is based on the original specimens. 
Schweinitz, in his description of this species, says: ‘ Sporangiis 
non nitentibus, sed superficie reticulato-rugosa,’”’ but no such 
markings were noticeable. 

[his is a pretty little species, and is known only from its 
original collection. 


10. Cyathia lentifera (L.) 


Pesisa lentifera a Linn. Sp. Pl. 2: 1180. 1753. 
ezisa sessilis campanulata laevis Scop. Fl. Carn. 57. 1760. 
esiza tertia Schaeff. Fung. Bav. et Palat. Icon. 2: fl. 78 
1763 


vathus sericeus intus laevis Hall. Stirp. Helvet. 3: 127. 1768. 


C é 

Pesiza cyathiformis Scop. p. p. Fl. Carn. 2: 486. 1772 [Ed. 2]. 

Pesisa sericea Schaeff. Fung. Bav. et Palat. 4: 125. 1774. 

Pesisa lentifera Huds. Fl. Ang. 2: 633. 1778 [Ed. 2]. 

Pesiza Olla Batsch, Elench. Fung. 127. 1783. 

Vidularia vernicosa Bull. Champ. 1: 164. p/. 88. f. 7. 1791. 
Cyathus laevis Hoffm. Veg. Crypt. fase. 2: 31. f/.8.f. 2. 1792. 
Coccigrue a lentilles Paulet. Tr. des Champ. 2: 406. f/. 787. 

y. 7-12. 179}. 

Nidularia campanulata With. Bot. Arrang. 3: 445. 1792 [Ed. 

2]; Sibth. Fl. Ox. 393. 1794; Fries, Syst. Myc. 2: 298. 1822. 
Cyathus Olla Pers. Syn. Meth. Fung. 237. 1801. 

Cyathus vernicosus DC. Fl. Fr. 2: 270. 1805; Tul. Ann. 


Sci. Nat. II]. 1: 81. pl. 5. f. 14-23. 1844. 


Nidularia plumbea Pers. Champ. Comest. 110. 1818. 

Nidularia fascicularis Schwein. Trans. Am. Phil. Soc. 4: 253. 
15 34. 

Cyathus campanulatus Corda, Anleit. Ixxx. pl. D. f. 42 (19- 


23). 1842. 

Peridia 8-12 mm. high, 5-15 mm. wide at the top, 2-7 mm. 
at the base, campanulate, the edge often recurved and expanded ; 
outer surface lightish brown or grayish-yellow, almost smooth, 
sometimes having a few tow-like fibers attached which give it a 
slightly roughened appearance ; inner surface smooth, whitish or 
lead-colored, shiny ; mouth entire, often ragged and split; spor- 
angioles light-colored, 2-3 mm. in diameter, flattened beneath ; 
spores 8-15 long, 6-10 wide, thick-walled, hyaline. (/7. 75. 
f. 8-13.) 








Oe 











gassing 
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Plants sessile, or sometimes stalked, growing singly or in clusters 
on the earth, on dry chips, twigs, etc. 

New York: Underwood; Maine: Harvey, Bartle ; CoNNec- 
ricut: Wite; PENNSYLVANIA: Martin; ALABAMA: Earle; INDI- 
ANA: Underwood; Kansas: Bartholomew, 1032; COLORADO: 
Ravenel; Uran : Harkness ; CALIFORNIA: Orcutt, Baker ; Texas: 


Young ; Puerto Rico: Goll. 


11. Cyathia rufipes (Ell. & Ev.) 


Cyathus rufipes Ell. & Ev. Bull. Torrey Club, 24: 125. 1897. 

Peridia very slender, obconic, .8-1.5 cm. high, 3-6 mm. wide 
at the top, I-1.5 mm. at the base, outer surface lightish brown or 
tow-colored, very shaggy tomentose, and with a quantity of red- 
dish-brown mycelium adhering at the base, forming a felt-like tuft ; 
inner surface smooth, dark gray, shiny ; sporangioles 2 mm. in 
diameter, dark, almost black, shiny, depressed beneath ; spores 
25-29 u long, 18-22 » wide, thick-walled, granular within and 
hyaline. (/7. 75. f. 14-16.) 


On old sods, “ growing head downward.”’ 


§ 

Kansas: Bartholomew; NEBRASKA: Bates. 

This species is readily distinguished from the other species of 
Cyathus with a smooth inner surface by its very slender elongated 
shape and its light densely tomentose peridium, besides the char- 
acteristic feature of the red felt-like mycelial tuft at the base, from 


which the species derives its name. 


12. Cyathia Wrightii (Berk.) 

Cyathus Wrighttt Berk. Grevillea, 2: 34. 1873. 
wide at the top, contracted somewhat at the base, then bulbose, 
the bulb composed of mycelium and adhering earth ; outer surface 
darkish brown, very rough, shaggy and encrusted with earth; 
inner surface smooth, shiny, darkish; mouth entire, not fimbriate 
though the fine hairs circle up about it ; sporangioles dark, 1.5—2 
mm. in diameter, shiny, flattened ; spores 22-25 # long, 15-18 yz 
wide. (P/. 16. f. 7-9.) 


Peridia rather large, cup-shaped, 1.2-1.8 cm. high, .5—1.2 cm. 


Connecticut: Growing singly on earth, C. Wright. 
This species is not known to have been reported since the 
original collection. The above description of external characters 


is based on the cotypes at Harvard University. The spores were 
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not seen; the measurement being taken from some mss. notes on 
Cyvathus by Massee, made from the type of C. Wrighti at Kew. 
De Toni gives the measurement in Saccardo as ‘* 15 # long by 10 
uw wide.’ 

13. Cyathia stercorea (Schwein.) 


Nidularia stercorea Schweinitz, Trans. Am. Phil. Soc. 4: 253. 
Crathus Lesueurtt Tul. Ann. Sci. Nat. III. 1: 79. pl. 5. f. 


Cyathus Lesueurit, var. minor Tul. Zc. 8 

Cyathus st us (Schwein.) De Toni; Saccardo, Syll. Fung. 
7: 40. 1588 

Peridia slender, campanulate, sessile or with an elongated 
slender base, .5—1.5 cm. high, 4-8 mm. wide at the top, I-3 mm. 
at the base ; outer surface brownish fawn-colored, the young plants 
being strigose with a copious covering of shaggy hairs, which 
gradually disappear, leaving the mature peridium almost smooth, 
or marked with circular depressed zones ; inner surface smooth, 
shiny, lead-colored, somewhat darker toward the base ; the mouth 
entire or at first appearing fimbriate from the surrounding hairy 
covering, but not ciliate-fimbriate ; sporangioles blackish-lead- 
colored, smooth, shiny, 2 mm. in diameter, depressed beneath ; 
spores 25-30 long, 20-25 # wide, thick-walled, hyaline, granu- 
lar within. (/7. 75. f. 17-20; pl. 16. f. 1, 2.) 

Growing on manure, bits of wood, etc. 

Exsicc.: E. & E. Fungi Columbiani, 644 (as Cyathus verni- 

sus); Ravenel, Fungi Amer. Exsic. 473 (as Cyathus vernicosus), 

4 (as Cyathus Lesueurii) ; Ravenel, Fungi Car. Exsic. 3: 73 (as 


> 


Cyathus campanulatus); Ellis, N. A. Fungi, 1308 (Cyathus verut- 
sus); Shear, N. Y. Fungi, 316. 

PENNSYLVANIA: Schweinits ; New York: Underwood, Shear, 
m, Vail; Massacnusetts: &illis, Knight; Maine: Harvey ; 
New Jersey : £//is ; DELAWARE: O. S. ; SourH CAROLINA: Ravenel; 
VirGinia: Murrill ; lowa: Langlots ; INp1ANA: Underwood, Arthur ; 
On1o: Morgan, Llovd; AtaBaMa: F. S. Earle & C. F. Baker, 
Tuskegee, Carver; Kansas: Cragin, 273; CoLorapo: Baker ; 
NesrasKa : Williams ; New Mexico: F. S. Earle & EF. S. Earle 
Cockerell ; CANADA : Dearness, 1149. 

This species varies very much as to size, shape and smooth- 


ness of the peridium, which facts have been rather misleading, but 
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such different types have been found in specimens from one locality 
from the short, strigose, sessile or bulbose form to the slender, 
almost smooth, elongated form—that there can be no question as 
to their being in reality but one species. Tulasne does not mention 
Schweinitz’s idularia stercorea, and his species Cyathus Lesueurtt 
from New Orleans was presumably described without knowledge 
of the preceding species. His variety Cyathus Lesueurtt var. minor 


from Carolina, closely resembles small forms of Cyathia stercorea. 


CYATHIA (?) sp. 

Peridia cup-shaped, clustered, 4-6 mm. high, 3-5 mm. wide 
at the top, 2 mm. at the base; outer surface lightish brown, 
nearly smooth, or minutely fibrous; inner surface smooth, very 
dark brown, almost black, shiny; mouth entire or slightly 
ragged, but not fimbriate; sporangioles black, shiny, angular 
beneath, rounded above, I mm. in diameter, showing no trace of 
any attachment, numerous; spores 20-30 # long, 18-24 4 wide, 
thick-walled, granular within, hyaline. (//. 76. f. 76, 27, 22.) 

No mention as to habitat. 

The specimens on which the above description is based were 
sent to Mr. Ellis by Professor E. Bethel (no. 9) from Denver, 
Colorado, and were named Cyathus vernicosus. They consist 
of four or five groups of from two to five plants in each. The 
peridial wall is triple and the structure of the sporangioles is 
much as in Cyatiia, the spores being also intermixed with thick 
horny filaments as in that genus ; but there is no trace whatever of 
any attachment either on the under surface of the sporangioles or 
on the inner surface of the peridium. The specimens are all 
mature, so it is impossible to know what the nature of the young 
peridia was, but the sporangioles are still in the peridia, filling them 
completely, even with the margin quite unlike anything seen 
belonging to the genus Cyathia. It is very possible that a genus 
standing in the same relation to Cyathia, as Nidula does to Cruci- 
bulum, will eventually have to be established to accommodate these 
forms, but the material and data are not sufficient to justify taking 
such a step at present. 

SPECIES INQUIRENDA 
CYATHUS NIVEO-TOMENTOsUS P. Henn. Hedwigia, 37: 274. 1898 

Sparsis: peridio obconico-cyathiformi, crassiusculo papyraceo 

primo operculo albo tecto, sessili vel substipitato, extus niveo 
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sericeo, dense tomentoso, margine integro, crasso, 3-5 mm. alto, 
4-5 mm. lato, intus albo-flavescente; sporangiolis innumeris, 
lentiformibus, planis, tenue tunicatis, cinnamomeis, sericeis, I-1.2 
mm. diametro ; sporis ellipsoideis, obtusis, intus granulatis, hyalinis, 
7-8.5 X 4.5-5.5 #, episporio hyalino, tenui, levi. 

CALIFORNIA: Potter Valley. On decaying wood (Sept. 1894). 
Purpus. 

[he original description is quoted, as no specimens of this 
species were seen, and until more material has been collected it is 
difficult to decide with any degree of certainty just where it 
belongs. The author adds that this species appears to be related 
to Cyatha pallida. 


II. Crucisutum Tul. Ann. Sci. Nat. III. 1: 89. 1844 


Peridium composed of a single, homogeneous, though some- 
times layered, felt-like membrane, which is at first continuous over 
the mouth, forming a sort of epiphragm ; sporangioles more nu- 
merous than in the preceding genus, and the funiculus is much less 
complex, consisting of a little bundle of elastic filaments gathered 
closely together in a very thin, hardly noticeable outer covering, the 
upper end of which is attached to a nipple-like protuberance on 
the under surface of the sporangiole, and the lower end is attached 
to the inner wall of the peridium ; there are no filaments intermixed 
with the spores. 

Althoug 


for nearly a century and a half plants belonging to it have been 


h the genus Crucidu/um was not founded until 1844, 


known and unmistakably figured. Ray* in 1696, in a list of 
plants collected by D. Samuel Doody, mentions ‘“‘ Fungus seminifer 
minor,” which he figured in 1724.+ Micheli, five years later, gave 
a good figure of Cructbulum crucibuliforme. As early as 1697 


+ 


Boccone { figured this plant, under the name of “ Fungus ozeppateag 


calyculatus,’”’ but does not seem to give it more than this passing 
notice. Gleditsch,§ Schaeffer,|| Scopoli,{’ Hudson,** Hoffmantt 
and others made mention of this plant, under various names, but 


* Syn. 333- 1696. ([Ed. 2.] 

+ Ray, Syn. 20, p/. 7. f. 24, 1724. [Ed. 3.] 

t Mus. Fis. pd. 3 

4 Meth. Fung. 138. A/. 
Fung. Bav. et I 


Ds 
> 
4 
~ 
“I 
nS 


alat. Icon. 2: p/. 779. 1761; 4: 125. 1774. 
¢ Flor. Carn. 2: 486. 1772. [Ed 

**Flor, Ang. 2: 634. 1778. ([Ed. 2.] 

tt Vegt. Crypt. fasc. 2: 29. f/. 8. fiz. 1790 


N 
—) 
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not until 1801, was the present generic name employed by Per- 
soon *—even then only to denote a species—Cyathus Crucibulum. 

Schweinitz was the first to report Crucibulum crucibuliforme from 
this country under the name of Nidularia Crucibulum. He also 
described another species, Nidularia juglandicola which though 
retained as a good species of Crucibulum by De Toni,+ proves to 
be a form of Crucibulum crucibuliforme, slightly larger and more 
flaring, but otherwise similar to the type species. Though the 
genus as represented by Crucibulum crucibuliforme is comparatively 
common and widely distributed, it is interesting to note in contrast 
with the genus Cyathia, which is very prolific of species, that only 
one other species has been described, viz., Cructbulum simile 
Massee { from New Zealand and Australia, and even this is said 
to resemble Cructbulum crucibuliforme closely. 

Bulliard § says that there are two varieties of Crucibulum 
both of which he figures, one glabrous, almost as smooth inside 
as out, the other smooth inside but somewhat tomentose on 
the outside, and always larger and more yellow than the first. 
It has been noticed in examining quite a number of specimens 
from different localities that those collected in one place often vary 
greatly in size and color, and in the nature of the tomentose outer 
surface of the peridium. Cooke,|| in 1879, described a variety which 
he calls /anosum, and which De Toni says might possibly be Bul- 
liard’s second variety (figured on f/. 40) but as Cooke described it as 
“paler than in the usual form” this disposition cannot be correct. 


1. Crucibulum crucibuliforme (Scop.) 
Pesiza sessilis campanulata (b) Gled. Meth. Fung. 138. p/. ¢. 


3 
Peziza secunda Schaeff. Fung. Bav. et. Palat. Icon. 2: p/. 779. 
1703. 

Pesiza lentifera Oeder, Fl. Dan. 2: 9. pl. ro5. 1763; not 
Linnaeus. 

Pesiza cructbuliformis Scop. Flor. Carn. 2: 486. 1772 [Ed. 
2]; Schaeff. Fung. Bav. et Palat. 4: 125. 1774. 


*Syn. Meth, Fung. 239. 1801. 

t Saccardo, Syll. Fung. 7: 44. 1888. 

t Grevillea, 19: 93. 1891. 

@ Champ. 1: 165. f/. go and p/. g88, 1809. 
|| Grevillea, 8: 58. 1879. 











270 Wuire: THE NIDULARIACEAE OF NorTH AMERICA 


44 


Cyathus cylindricus Willd. Fl. Berol. 399. 1787 


f° 


Pesiza laevis Huds. Fl. Ang. 634. 1778. [Ed. 2.] 


Cyathus cructbuliformis Hoffm. Veg. Crypt. fasc. 2, 29. pl. 8. 
i. I. 1790. 

Nidularia laevis Bull. Champ. 1: 164. pl. 4g8.f. 2. pl. go. 
1791; With. Bot. Arrang. 3: 446. 1792 [Ed. 2]; Sibth. FI. 
OX. 393. 1794. 

Cyathus Crucibulum Pers. Syn. Fung. 238. 1801; Nees, Syst. 
140. pl. 13. f. 133. 1817. 

Cyathus laevis DC. FI. 


Fr. 2: 260. 1805. 


Nidularia Crucibulum Secret. Mycogr. Suisse, 3: 378. 1833; 
Schwein. Trans. Am. Phil. Soc. 4: 253. 1834. 
Nidularia juglandicola Schwein. Trans. Am. Phil. Soc. 4: 253. 


1834. 

Crucibulum vulgare Tul. Ann. Sci. Nat. III. 1: go. pl. 6.7. 
9-24. pl. 7. f. 1. pl. 8. f. 13-17. 1844. 

Cructbulum juglandicolum De Toni; Sacc. Syll. Fung. 7: 44. 
1888. 

Peridia 5-10 mm. high, 5-10 mm. across at the top, 4-7 mm. 
at the base, cylindrical-campanulate, base truncate or but slightly 
contracted; outer surface dirty cinnamon or grayish fawn-color, 
young plant minutely velvety tomentose, becoming smoother with 
age; the inner surface smooth, shiny and whitish; mouth en- 
tire, firm and even, sometimes slightly contracted, sporangioles 
pale ochraceous, becoming whitish, 1.5-2 mm. in diameter, very 
numerous and crowded, flattened beneath; spores hyaline, elliptic, 
8-1oy long, 4-6 4 wide, smooth, some thick-walled. (//. 716. /, 


j 


ro-15; pl. 18. f. 7-13 and 16.) 

Plants gregarious or single on twigs, old bagging, chips, etc.; 
common and variable. 

Exsic.: Ellis, N. A. Fungi, no. 728; Ravenel, Fungi Amer. 
Exsic. no. 1 39. 

New York: Underwood, Clinton, Jelliffe; MAitne: Harvey, 
Connecticut: ~Uuderwood, White; MAssAcuusetTts: Underwood, 
Underwood & Seymour, 941; New Jersey: Ellis, White; PENNsyL- 
VANIA: Haines, Everhart ; ALABAMA: Underwood, Earle ; ViRGinia: 
Underwood ; KENTUCKY: Underwood ; INDIANA, Underwood; Kan- 
SAS: Cragin, 490 ; OREGON: Carpenter ; MONTANA: Reynolds ; Cor- 
oRADO: Bethel, Underwood & Selby ; Wasnixncton: Suksdorf. 
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The following is extracted and translated from Tulasne’s more 
extended description of this species: The inner white evanescent 
pellicle is a remnant of the mucilaginous matter which fills the cup 
in its early stages. The sporangioles are accumulated in large 
numbers in a space apparently too small to contain them. They 
are covered with a thick fibrous coat which can be peeled off, and 
when deprived of this the sporangiole is black and of a horny con- 
sistency. It is composed of two parts, a thick and much inter- 
woven darker outer part, and an inner hyaline portion com- 
posed of irregularly shaped filaments taking the place of basidia 
and forming a hymenium of which the surface is nearly uniform. 
The rest of the inner substance is composed of the spores 
without any filaments, which fact distinguishes these sporangioles 
from some of those belonging to species of Cyathia. The funic- 
‘lus of Crucibulum is much more simple than that of Cyathia 
hirsuta, being composed of a little bunch of elastic filaments 
gathered closely together in a very thin, transparent outer cover- 
ing, which is hardly noticeable, and of an equal filet, about 2-3 
mm. long, which expands itself at the base into the inner wall of 
the peridium. 

Ill. Nidula gen. nov. 

Peridium composed of a single homogeneous, but layered mem- 
brane which is at first continuous over the mouth much as in 
Crucithulum ; sporangioles very numerous, at first immersed in a 
glutinous substance, very closely packed, entirely filling the central 
cavity and in no way attached to the peridium wall ; no filaments 
intermixed with the spores. 

Peridium shaggy-tomentose; sporangioles light-colored, 2 mm. wide. 
1. N. candida 


Peridium minutely tomentose ; sporangioles dark-colored, barely I mm. wide. 
2. NV. microcarpa. 
1. Nidula candida (Peck) 

Nidularia candida Peck, Reg. Rep. 45: 24. 1891. 

Peridia 6-15 mm. high, 6-15 mm. wide at the top, 5-10 mm. 
at the base, cylindrically cup-shaped, somewhat truncate at the 
base; outer surface white, becoming dingy with age, thick, felt- 
like, shaggy-tomentose ; inner surface smooth, at first snowy white, 
becoming brownish with age, somewhat shiny ; mouth entire, firm, 
somewhat spreading but not recurved ; sporangioles I.5—2 mm. in 
diameter, light grayish fawn-colored, very thin, flattened, both sur- 
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faces perfectly even, angular, but not depressed; spores 6-10 2 
long, 4-8 # wide, globose to elliptic, hyaline, somewhat granular, 
thin-walled. (//. 16. f. 17-20.) 

Growing singly on twigs, moss, etc. 

WASHINGTON: Olympia, //enderson, Suksdorf. 

BRITISH CoLumBIA: JVVacoun, 107. 


2. Nidula microcarpa Peck, sp. nov. 


Peridia 4-6 mm. high, 4-5 mm. wide at the top, 3-5 at the 
base, subcylindrical ; outer surface whitish, or pale grayish-yellow, 
minutely tomentose, firm; inner surface smooth, with a thin 
brownish shiny layer formed by the drying of the glutinous inner 
substance ; mouth entire, straight and firm; sporangioles very 
numerous, lenticular, covered with a thick fibrous outer coat, which 
peels off, as in Crucibulum crucibuliforme, when dry rugosely 
wrinkled, becoming smooth when moistened, reddish-brown, .5—I 
mm. wide ; spores 6-9 4 long, 4-6 » wide, broadly elliptic or sub- 
globose, hyaline, thick-walled. (/7. 77. f. 1-6; pl. 18. f. 14, 15, 
17.) 

Growing on wood, and on the ground. 

CALIFORNIA: W. R., Dudley. 


Montana: Columbia Falls, 2. S. Williams. 


2a. NIDULA MICROCARPA Yrugispora var. nov. 

Crucibulum rugisporum E. & E. in herb. 

Peridia 3-5 mm. high, 3—6 mm. wide at the top; outer surface 
yellowish-white, with a rather thin close tomentum ; inner surface 
smooth, whitish or brownish, somewhat shiny ; mouth recurved, 
and spreading, and minutely lacerate, fimbriate ; sporangioles very 
numerous, reddish-brown, rugose when dry, barely 1 mm. wide, 
flattened, subrotund; spores broadly elliptic, hyaline, slightly 
thick-walled, 6-9 » long, 4-7 wide, slightly larger than in the 
foregoing species. (/7. 17. f. 7-9.) 

Growing on dead twigs. 

WASHINGTON : Skamania county, alt. 3,000 ft., Swtsdorf, 570. 

Though this variety closely resembles the species it differs in 
the mouth characters and in the somewhat larger spores. 


IV. GRANULARIA Roth, Ust. Ann. Bot. 1: 6. pf. 7. f. 7. 1791 


Nidularia Fries & Nord. Symb. Gaster. 2. 1817-18. 


Peridium composed of a single homogeneous rather thin closed 
membrane, or a thin, closely interwoven layer of branched fila- 
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ments, opening more or less irregularly by the breaking away or 
falling to pieces of the walls at maturity, having no true epi- 
phragm : sporangioles enveloped in mucus and not attached in any 
way to the inner surface of the peridium. 


The history of the genus Granu/aria, though not as long as 
that of the first two genera belonging to this family, appears to have 
become more involved and complicated, very probably owing to 
the fact that the species of Granu/aria are as a rule, rarer, and less 
conspicuous than the species of Cyathia and Cructbulum. Micheli * 
in 1729 figured “ Cyathoides scutellatum,”’ which is unquestionably 
a true Granularia, and the reason why this species has since been 
placed under Cyathus by Roth ?+ and later by Tulasne, it hard 
to understand. Micheli, in writing of this genus, says “ [fructus ] 
vel prope centrum, vel ad circumferentiam brevissimo pediculo 
seu umbilicali funicolo firmantur,”’ but of the figure of three spor- 
angioles of ‘‘ Cyathotdes scutellatum”’ only one has a short lateral 
attachment, and that much shorter than in the figures of the spor- 
angioles of the three other species represented. Fries { says of 
his second division, which contains true Granularia, that the spor- 
angioles have no umbilicus or umbilical thread, but are attached by 
the margin. Tulasne writes that notwithstanding these authorities, 
the lateral position of a funiculus seems very problematical in the 
genus Cyat/ia, and that the sporangioles of the specimens of Gran- 
udaria which he has studied do not adhere any more by the edge 
than by any other point, either to the mucilage in which they are 
immersed or to the peridium. This idea must have arisen from 
the fact that the mucus contiguous to the walls of the peridium 
dries up a little quicker than that in the center of the cup and for 
this reason, several sporangioles appear to be fixed by their outer 
margin, while they are still loose in the center of the cup. But 
this does not explain why “ scufe/laris’’ has been made a species 
of Cyathia. 

No other writer seems to have mentioned this plant after 
Micheli until 1791, when Roth described a new genus Granularia, 
as follows: ‘“ Fungus subrotundus, granis mucilagine immersis 


* Nov. Pl. Gen. 222. pl. 102. f. g. 1729. 
t Roth, Cat. Bot. 1: 237. 1797. 
t Syst. Myc. 2: 300. 1822. 
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farctus,’’ with one species Granularia pisiformis, which he fully 
describes and figures. This is unquestionably a \idu/aria, as 
this genus was called until Otto Kuntze restored Granu/aria to its 
proper place in 1891. Roth* himself described and figured two 
species six years later under the name of Cyathus farctus, and 
Cyathus scutellaris ; it is possible that these belong to our genus 
Vidula, but with the imperfect descriptions it is difficult to deter- 
mine. It is very evident that they are not species of Cyathia. 
Bulliard,t in 1780 made the first mention of the name \Vidu- 


/aria, but he referred it to figures which have been unquestionably 


proved to be Cyathia lentifera and Cructbulum crucibuliforme. 
Sibthorp { also employed this name for Cyathia lentifera, Cyathia 
wersuta and Cructbulum crucibuliforme. In 1817 Nees? described 


and figured Nidularia granulifera, but although he gives a colored 


plate, it is difficult to form a correct idea of his plant. Two years 


later Ehrenberg || described and figured .Vidu/aria 


globosa which 
he Says re sembles CO) athus farctus Roth and Cyrathus deformis 
Willd.“ but agrees with neither. About this time, 1818, Schweinitz 
described from North Carolina Cvathus pulvinatus, which, though 
unfortunately none of the original material remains except some 
of the wood on which it grew, is evidently a true Granu/aria and is 
a fairly common species in our own country, and the only clear and 
definite one of the whole tangled thread of the present history. 
The family Nidulariaceae was established by Fries in 1822. 
Under the section ‘“ Vidu/aria,” he gives seven species, five of 
which are the above-quoted ones of Nees, Schweinitz, Roth, Ehren- 
berg and Willdenow; the last one, Nidu/aria denudata Fr. & 
Nordh. ** appears from the description to be a true Granu/aria, 
while the third species which he gives as Nidu/aria farcta he refers 
to Ray's tt no. 21, which is the first mention of Crucibulum cruct- 


bultforme. 


Cat. Bot. 1: 237. f/. 7. f. 2. 1997 


797. 

t Herb, Fr. p/. g88 

t Flor. Ox. 393 1794 

4 Syst. Pilze. 139 note. A/. 737. f. 777¢. 1817. 
Sylv. Myc. Berol. 16, 28. 7. 8. 819. 

© Ust. Bot. Mag. 2: 14. p §. 1788 


** Symb. Gaster. 4. 1817-18 


tt Syn. 20. pl. 2. f. 2 
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Fischer * in writing of Midularia says that there are sixteen 
known species, but though De Toni + gives eighteen from all parts 
of the world, it is more than probable that several of these are 
either synonyms of other species or belong to other genera. 
Tulasne gives eleven species, to nine of which he adds “non 
vidimus’’! the remaining two being new species—Nidularia aus- 
tralis from Chili, South America, and Nidu/aria Duriaeana from 
LaCalle, Algeria (Mauritania). From America several additional 
species have been described, namely, Vidularia Alabamensis Atk. t 
from Alabama, which we have reduced to Granularia pulvinata, 
and Nidularia rubella E. & E. § from New Jersey. This last 
species is very uncertain, in fact it may not belong to this family at 
all, as the sporangioles are quite different in texture from those of all 
the other species, and have never been found to contain any spores, 
being filled with small pieces of amorphous hyaline matter. It is 
hard to believe that the plants are in an immature condition as the 
peridial walls have in some specimens almost entirely disappeared. 
The only remaining species of Widu/aria which has been described 
in this country is .Vidu/aria candida Peck which has been referred 
to the preceding genus. Two heretofore unpublished species of 
Granularia complete our present list: Granularia castanea, a 
herbarium species of Ellis & Everhart, under the name of Vidudaria 
castanea, from New Jersey found in 1883, and Granularia rudis 
Peck, from California. 


Synopsis of the Species of Granularia 


Sporangioles numerous, small (I mm. or less in diameter 
Peridium tubercular, pulverulent. 1. G. pulvinata. 
Peridium only slightly tubercular, not pulverulent. 2. G. castanea. 
Sporangioles few, larger (2 mm, or more in diameter ) 3. G. ruadis. 


1. GRANULARIA PULVINATA (Schwein.) Kuntze, Rev. Gen. PI. 
2:855. 1891 

Cyathus pulvinatus Schwein. Fung. Car. Sup. 51. 1818. 

Nidularia pulvinata Fries, Syst. Myc. 2: 301. 1822; Schwein. 
Trans. Am. Phil. Soc. 4: 253. 1834. 

* Engler & Prantl. Nat. Pflanzenfam. 1!**: 326. 1899. 

+ Saccardo. Syll. Fung. 7: 28. 1838 ;—g: 265. 1891 ;—11: 156. 1505 ;—14: 
256. 1899. 

t Bull. Cornell Univ. (Science : 23. 1897. 


3 
¢ Bull. Torrey Club, 11:18, 1834. 
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Nidularta Alabamensis Atk. Bull. Cornell Univ. (Science) 3 : 23. 
1897. 

Peridia subspherical, sessile, 2-10 mm. wide, 2-9 mm. high, 
reddish-brown or dirty cinnamon-colored, at first very floccose-pul- 
verulent, gradually becoming smoother with age, dehiscing irregu- 
larly or not at all; peridium thin and rather brittle, tuberculose ; 
inner surface is shiny, smooth, brownish ; sporangioles very numer- 
ous, darkish brown, barely I mm. in diameter, somewhat angular 
and depressed ; spores hyaline, thick-walled, 6-10 m long, 4-7 # 
wide. (2%. 17.J. 10-10, 20; Pl. 78. f. IQ.) 

Plants gregarious, rarely singly on wood. 

New York: £ilis, Fairman, Kupfer ; Louisiana: Langlots, 
2666 and 1821; Connecticut: White; Maine: Harvey; Aa- 
BAMA: Auburn, A¢hinson. 

The floccose pulverulent appearance of the surface of the peri- 
dium is caused by the innumerable ends of the filaments which 
compose the peridium protruding above the main structure, soon 
becoming broken or eroded. Thisisa very characteristic feature 
which renders this species easily recognizable. 

Atkinson (/. c.) describes Nidularia Alabamensis, which un- 
doubtedly belongs here substantially as follows: Peridia spherical, 
sessile, reddish-brown, roughened, 4—5 mm. in diameter, irregularly 
dehiscing by the breaking into fragments of the upper portion ex- 
posing the sporangioles which completely fill it; no “ rooting”’ 
threads ; sporangioles lenticular, shiny, dark or blackish-brown, 
barely I mm. in diameter, corrugated, hard, filled with a whitish 
pulpy material which is composed of stout irregular flexous or 
blanched knotty strongly tuberculose threads with which the 
spores are mixed ; the spores are obovately hyaline, 4-6 x 3-4 p. 

On decaying wood. 


ALABAMA: Auburn, July, 1890. 


2. Granularia castanea (Ell. & Ev.) sp. nov. 

Nidularia castanea Ellis & Everhart in herb. 

Peridia small, elongate-globose, or subspherical, sessile, some- 
times confluent, .5-2 mm. long, 0.5—1 mm. high ; peridial walls 
very thin, and brittle at first, pale yellowish fawn-colored, grad- 
ually as the plant matures becoming grayish, and somewhat tuber- 
culose from the inner pressure of the sporangioles, dehiscing 
irregularly, the outer covering often breaking away completely, 
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leaving the sporangioles seated alone on the wood, barely visible 
without magnification ; sporangioles yellowish-brown, very numer- 
ous, crowded, circular, flattened above and below, barely 0.25 mm. 
in diameter, even or slightly creased under high magnification ; 
spores subglobose, hyaline, thick-walled, 4-7 » long, 3-6 y wide. 
(Pl. 17. f. 17-19; pl. 18.f. 20.) 

Gregarious on wood. 

New Jersey: Newfield, July, 1883. dds. 


3. Granularia rudis Peck sp. nov. 

Peridia hemispherical or subglobose, sessile ; outer covering 
thin, smooth, fragile when dry, cellular, rather gelatinous when 
moist, yellowish-brown with a faint greenish tint ; indehiscent or 
the peridial walls gradually breaking away ; sporangioles few, irreg- 
ular, angular or compressed, 2—2.3 mm. in diameter, blackish or 
greenish tinted; spores broadly elliptic or subglobose, hyaline, 
7-9 # long, 6-8 uw broad. (72. 77. f. 21-23.) 

On decaying wood. 

CALIFORNIA: W. R. Dudley. 

The material from which this species is described is very scanty, 
but the specific features are so individual, and they differ so much 
from any known species of Granu/aria that it has been decided to 
include it in the present revision. It differs from all known species 
in the gelatinous cellular and greenish texture of the peridium, and 
in the large angular sporangioles, only a few being contained in 
each peridium. 

SPECIES INQUIRENDA 

NIDULARIA RUBELLA Ell. & Everh. Bull. Torrey Club, 11: 
18. 1884. 

The following table will show the present known distribution 
of the family in North America : 
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Explanation of Plates 
The figures on Plates 14, 15, 16 and 17 were drawn one quarter larger than 
indicated. Those on Plate 18 were made twice the size. The microscopic details were 
drawn with a camera lucida and reduced on the same scale, as above noted. 


PLATE 14 
Fic. 1. Cyathia Poeppigii, nat. size. 2. The same, enlarged about three times 
after moistening. 3. Single peridiumin dry condition, 4. Spores, x 335. 5. Cyathia 
7. Spores, X 335. 
8. Cyathia intermedia, nat, size. 9. Peridia, enlarged twice, one in dry condition, 


Berkleyana, nat. size. 6, Peridium of same, enlarged three times. 


the other after expanding when moistened. 10. Spores, X 335. 11. Cyathia hirsuta 


nat. size. 12. Group, enlarged about three times. 13. Spores, 335. 14, 15. 
Cyathia hirsuta infundibuliformis, enlarged about three times. 16. Cyathia dura, 
nat. size. 17, 18, Peridia, enlarged twice. 19. Spores, X 335. 20. Cyathia Mon- 
gnet, nat. size. 21. Peridium, enlarged twice. 22. Spores, 335. 
PLATE 15 

Fic. 1. Cyathia melanosperma, nat. size. 2. Single peridium, nat. size (after 
moistening 3. Single peridium, enlarged about three times. 4. Spores, * 335. 5. 
Cyathia pallida, nat. size. 6. Mature and young peridia, enlarged twice. 7. 
Spores, 335- 8. Cyathia lentifera, nat. size. 9, 10, I1, 12. Different specimens 


showing character of growth and shape, enlarged twice. 13. Spores, KX 335. 14 


rufipes, nat. size. 15. Peridia, enlarged twice. 16. Spores, & 335. 
17. Cyathia stercorea, nat. size. 18, 19. Different specimens showing character of 
growth and shape, enlarged about three times. 20. Spores, 335 
PLATE 16 
Fics. 1, 2. Cyathia stercorea, showing additional types and characteristics, en- 
urged twice. 3. Cyathia rugisperma, natural size. 4. Peridia enlarged twice. 5. 
Spores, 335. 6. Spores, 585. 7. Cyathia Wrightit, natural size. 8,9. Peridia, 


enlargedtwice. 10. Cructbulum crucibuliforme,natural size. 11. Section of sporangiole, 
50. 12. Group of peridia, enlarged twice. 13. Spores, 335. 14. Group of 
peridia from the Schweinitz specimens of Cructbulum juglandicolum. 15. Spores 





from the same, 335. 16. Cyathia (?) sp., natural size. 17. Nidula candida, 
natural size. 18, 19. Peridia, somewhat enlarged. 20. Spores and filament, 335. 
21, 22. Spores of G ?) sp., 335 
) a 
PLATE 17 
Fic. 1. Nidula microcarpa, nat, size. 2, Peridia, enlarged twice. 3. Section- 


enlarged about five times, 4. Sporangiole showing torn outer covering, enlarged about 
twenty-five times. 5. Sporangiole still in its outer covering, enlarged twelve times. 6, 


Spores, & 335. 7. idula microcarpa rugispora, nat. size. 8, Peridium, enlarged three 


—_ 


times. 9. Spores, & 335. 10. Granularia pulvinata, nat. size, reduced from draw, 
ing by Mr. Hasselbring of Nidularia Alabamensis Atk. 1. Granularia pulvinata, 
nat. size, 12. Peridia, enlarged three times. 13. Spores and filaments, & 335. 14. 
Very old peridia, the walls of which have almost completely fallen away. 15. Spores. 


85. 16. Spores, X 335. 17. Granul:ria castanea, nat. size. 18. Group of peri- 


wv 


dia, enlarged twice. 19. Irregular peridia, having grown together, enlarged twice, 
20. Spores of Granularia pulvinata, X 335 (Nidularia A smensts Atk.). 21. 
. 3 Sporangioles, x 26. 


Mu 


Granularia rudis, enlarged twice. 22. Spores, * 33 
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PLATE 18 
Fics. 1-6. Cyathia hirsuta. 1. Sporangiole, showing attachment, enlarged about 
fifteen times, 2. Spore, 390. 3. Spores and filaments, X 215. 4. Threads of 
outer coating of sporangiole, 215. 5. Nodose filaments of the funiculus, 390. 
6. Portion of the funiculus, & t10. 7-13. Crucibulum crucibuliforme. 7, Sporangiole, 
< 15. 8. Sporangiole, with the outer coat peeling off. 9. Small portion of a section 


of a sporangiole, 215. 10, 11. Spores of young specimen, 390. 12. Spores 


of fully mature specimen, showing contraction of inner substance, X 390. 13. Small 
portion of the ends of the filaments of the thin membrane covering the mouth of the 
immature specimen, 315. 14. Spores of Nidula microcarpa, X 390. 15. Lateral 


portion of outer coat of the sporangioles of same, 215. 16. Small portion of the 


ructbulum cructbuliforme, X 215. 17. Section ofa 


outer coat of the sporangiole of y 


sporangiole of Nidula microcarpa, 110. 18. Fascicular hairs from the outer cover- 
ing of the peridium of Cyathia intermedia, X 1§. 19. Small portion of the peridial 
wall of Granularia pulvinata, ~ 215. 20. Sporangioles of Granu/laria castanea, 


when devoid of peridial covering, & I10. 














Notes on American Hepaticae 


By MARSHALL A. How! 


I. CEPHALOZIA CONNIVENS 

CEPHALOZIA CONNIVENS (Dicks.) Lindb. Proc. Linn. Soc. 13: 
190. 1872. Kritisk Gransk. Mossorna Dill. Hist. Musc. 38. 
1883. Spruce, On Cephalozia, 46. 1882. Lindb. & Arn. Sv. 
Vet.-Akad. Handl. 23°: 20. 1889. Kaalaas, Nyt Mag. 165. 
1893. 

Jungermannia connivens Dicks. Fasc. Pl. Crypt. Brit. 4: 19. 
pl. 11. f. 15. ot. 

Cephalozia multiflora Lindb. Act. Soc. Sci. Fenn. 10: 501. 
1875. Musc. Scand. 4. 1879. 

This species has been much confused with its near relative 
Cephalozia lunulaefolia Dumort. (C. media Lindb., C. multiflora 
Spruce) both in Europe and America, but is very distinct as was 
first well pointed out by Spruce (Ox Cephalosia, 39. 1882). The 
plant may be readily distinguished from C. /unulacfolia by the large 
leaf-cells (35-90 4, while only 25-—soy in C. /unulaefolia), by the 
long-ciliate perianth-mouth, by the perianth-wall being unistratose 
throughout, and by being autoicous. The specimens distributed 
by Sullivant under the name of /uugermannia connivens in Musci 
Alleghanienses (no. 246) belong with C. /unu/aefolta so far as we 
have been able to see them, and the same is true of no. 57 of 
Austin’s Hepaticae Boreali-Americanae, issued as Cephalozia con- 
nivens. In 1896, Professor Underwood, in his review of “ The 
Genus Cephalosia in North America” (Bull. Torrey Club, 23: 
381-394), placed Cephalosia connivens under ‘Species dubiae et 
inquirendae,”’ remarking that it was likely to occur northward. In 
October, 1898, the writer of the present notes announced * ata 
meeting of the Torrey Botanical Club the discovery of the genuine 
Cephalosia connivens on the grounds of the New York Botanical 
Garden, supposing this to be the first collection of the real C. con- 
nivens in America. The species was soon found in several other 
places in the neighborhood of New York, and this has led to an 


* Bull. Torrey Club, 26: 24. 1899. 
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examination of the specimens of Cep/a/ozsia in the accessible her- 
baria with the result that we are now able to cite seventeen North 
American specimens of the true Cephalosia connivens, showing a 
coastwise range from Prince Edward Island to Florida, and an 
extension inland as far as London, Ontario. 

The specimens cited may be arranged as follows: 

PrincE Epwarp IsLtanp: /. .Wacoun, June 27, 1888, no. 139 (a 
little only, mixed with C. /unulaefolia and Kantia trichomantis). ON- 
TARIO: London, /. Dearness (in herb. Underwood, comm. in 1889 
as no. I). RuHope IsLAND: Providence, from Olney collection 
in Chapman herbarium ; also, in same herbarium, a second speci- 
men from Rhode Island, without locality. CoNNecricur: on the 
ground in wet woods, Westville, 4. Il. Evans, November 29, 
1890. New York: in a tamarack swamp, Syracuse, LZ. J/ 
Underwood, April, 1888 ; Staten Island, J/rs. E. G. Britton, Febru- 
ary 14, 1892; on the top of a decayed hemlock stump near Bronx 
River, New York Botanical Garden, .J/. dA. Howe, September 21, 
1898, with Odontoschisma sphagni ; on bank of a stream in a boggy 
wood, Freeport, Long Island, J/. A. Howe, October 17, 1898; on 
margin of a swamp, Richmond, Staten Island, 17. A. Howe, Octo- 
ber 23, 1898; Sayville, Long Island, /. £. L/oyd, March 5, 1899. 
DELAWARE: on ground in woods, Wilmington, A. Commons, 
March 12, 1890; in herb. Columbia University. Norra Caro- 
LINA: Salem, Schwetnttz, in herb. Torrey (labelled /ungermannia 
bicornis by Schweinitz). SourH CAROLINA: Summerville, C. G. 
Dubois, April, 1889. Froripa: Lisbon, Z. /. Underwood, Janu- 
ary, 1891 (distributed from U. S. National Herbarium as no. 
1217); Port Orange, /. C. Straub, February 23, 1895 (no. 207 
in herb. Underwood)—also in same locality, March, 1895, mixed 
with Ze/aranea and a minute Lefidosia in Hepaticae Americanae, 
no. 180. Bermupa: Devonshire Marsh, 4. A. Howe, July 4, 
Igoo. 

Lindberg appears to have been the first to have combined the 
specific name cornivens (Dicks.) with the generic name Cepha/ozia, 
although at the outset he attributed the bin&mial to Dumortier. 
Dumortier however persisted even in his ‘‘ Hepaticae Europae”’ in 
keeping the species under 4/epharostoma and seems never to have 


written Cephalozsia connivens. The synonymy of the species is 








Ot ers 
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confused, owing partly to the fact that is was not until 1881 and 
1882 that Lindberg and Spruce began to distinguish, in their pub- 
lished works at least, between the true Cephalosia connivens and 
C. lunulaefolia, and owing furthermore to some uncertainties at- 
tending the determination of /ungerimaniia multifora of Hudson 
(Fl. Angl. 431. 1762). The question of interpreting correctly 
Hudson's /. multiflora, difficult at best, is needlessly complicated 
by Dr. Spruce (/. c. 40) by quoting the 1778 edition of Hud- 
son's Flora Anglica, where a supposed synonym from Linneé’s 
Mantissa is introduced, though the original 1762 edition with- 
out the Linnaean synonym is all that needs to be considered. 
The original /uxgermannia multiflora seems to have been founded 
wholly upon a plant described and figured by Dillenius (Hist. 
Muse. 481. fl. 69. f. g. 1741). As noted already by Hooker, 
Spruce, and Lindberg, the figures given by Dillenius point strongly 
to Cephalozia bicuspidata. It is quite impossible to believe that 
they were drawn from specimens of C. connivens and Dillen’s 
words ‘ per lentem vero perangusta”’’ in describing the leaves 
could not well apply to this species, yet Lindberg in 1875 
(Act. Soc. Sci. Fenn. 10: 501), after determining the specimen in 
the Dillenean herbarium bearing the corresponding name and 
number from the Historia Muscorum to be the /uzgermannia con- 
nivens * of Dickson, brought forward for this species Hudson's 
name multiflora. Finally,+ however, interpreting this ‘ Liche- 
nastrum multiflorum exile foliis angustissimis’’ of Dillenius by the 
figure and description, Lindberg considers it a synonym of 
Cephalozia bicuspidata (L.) Dumort., which seems to us the most 
reasonable course in the matter. Lindberg at the same time most 
unwarrantably interprets /uxgermannia multiflora Huds. in the 
light of additions made by Linnaeus nine years after its original pub- 
lication and shifts the specific name mu/tiflora to Lepidosia setacea 
(Web.) Mitt. It is clear that if /umgermannia multiflora Huds. 
(1762) can be justly treated as a synonym of /. dicuspidata L. 
(175 


* This determination, it may be noted, was made several years before the distinc- 


’ 


2) 
3) it should always remain a ‘‘ dead name.’ 


tions between the true C. conntvens and C. /unulaefolia ( C. media Lindb. ) were rec- 
ognized in print, at least, yet the statement that the Dillenian specimen is ‘* C. conni- 
vens ( Dicks.) Lindb.,’’ was repeated by Lindberg in 1883, two years after his publica- 
tion of C. media. 

+ Kritisk Gransk. Mossorna Dill. Hist. Muse. 38. 1883. 
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I]. TELARANEA 

PELARANEA Spruce, Trans. and Proc. Bot. Soc. [Edinb.] 15: 
365. 1885. [As a synonym.] Schiffn.; Engl. & Prantl, Nat. 
Pflanzenfam. 1°: 103. 1895. 

The genus 7e/aranea has points of contact with Lefidozia, 
Blepharostoma, and Arachniopsis, and if generic rank is denied to 
it, might be incorporated with any one of the three with almost 
equal justice. To the Jz ro-Lepid ta section of the genus Lepi- 
dozia its affinity is perhaps especially close, yet, according to pre- 
vailing conceptions of genera among the Hepaticae, it seems a 
rather violent proceeding to include it in a generic group the his- 
torical type of which is /uugermannia reptans L. Telaranea di- 
verges from Le/idozia in its delicate, filmy, conferva-like habit and 
in the division of the leaves very nearly or quite to the base, the 
segments being never more highly connate than through half the 
altitude of the basal cell and usually for a considerably less dis- 
tance ; the leaf-segments are capillary, of a single row of cells 
unless at the very base, the place of the basal cell being often oc- 
cupied by a pair of cells side by side. From Blepharostoma, Tel- 
aranea is probably best distinguished by the disparity in size between 
leaves and underleaves and by the more pinnate branching. The 
archegonia, though usually borne on short postical branches as in 
Lepidosia and Cephalosia, are sometimes terminal on the main stem 
or lateral branches as in Llepharostoma. 

In its filmy habit and delicacy of structure 7e/aranea is sug- 
gestive of Arachniopsis Spruce, but the latter genus represents a 
still further departure along the same lines from the Lefidosia 
type. In Arachniopsis the branches are all postical in origin, the 
underleaves are entirely wanting or are now and then to be recog- 
nized only in a most rudimentary form, and the leaves never have 
more than two segments which are wholly free at the base and 
consist of a single series of cells throughout. 

The species and varieties to be arranged under the genus are, 


so far as we know them, as follows: 


1. Telaranea nematodes (Gottsche) 
ungermannia nematodes Gottsche, Hepaticae Cubenses Wright- 
” o I D> 


lala 
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Cephalosia nematodes Aust. Bull. Torrey Club, 6: 302. 1879. 

Lepidosia chaetophylla Spruce, Trans. and Proc. Bot. Soc. 
[Edinb.] 15: 365. 1885. 

Lepidosia nematodes Spruce, /. c. 366. 

Telaranea chaetophylla Spruce, ‘‘ Mst. nov. gen.” /. c. [as syno- 
nym]. Schiffn.; Engl. & Prantl, Nat. Pflanzenfam. 1°: 103. 1895, 

Lepidosia chactophylla tenuis Pearson, Christ. Vid.-Selsk. For- 
handl. 1886°: 9. 1886. Evans, Bull. Torrey Club, 20: 308. 
1593. 

Blepharostoma nematodes Underw. Bull. Torrey Club, 23: 383 
(footnote). 1896. 

Spruce in comparing his Lefidozia chaetophylla with Lepidosia 
nematodes (Gottsche) emphasizes the flaccidity of the latter asa 
distinguishing character and this indeed appears to be about the 
only difference of importance to be detected between Wright's 
Cuban plant and those from South America distributed by Spruce 
as Telaranca chaetophylla (Hepaticae Spruceanae: Amazonicae et 
Andinae). Wright’s specimens revive quite imperfectly on being 
soaked out with water, but there is such a range of variability in 
this respect in different parts of a single tuft and even of different 
parts of a single plant, both in the Cuban and South American 
specimens that we are not inclined to give much weight to this 
character. We therefore agree with our friend Mr. Pearson (7. c.) 
in believing that the two forms represent a single species. We 
would, however, differ from Pearson in retaining for this species 
the oldest published name xematodes. The specific name nemoides 
given earlier by Taylor to another plant now recognized as a Lefi- 
dosia seems sufficiently different both to the eye and ear to prevent 
confusion.* 

In both the Cuban and South American plants the archegonia 
are usually borne on a short postical branch, rarely at the end of 
the main axis or of an elongated branch. In 1886, Pearson (7. c.) 
identified a specimen from Natal, South Africa, with Gottsche’s 
Cuban species, which he renamed Lefidozia chaetophylla tenuis. 

* The remark is attributed to Spruce (Pearson, /. ¢.) that zemoides and nematod 
differ only in case-ending. It seems to us that the two words are equally nominative 


in form but that Taylor’s name memoides is an etymological monsirosity on account of 


his failure to use the true stem of the Greek noun in constructing the adjective. 
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Through the courtesy of Mr. Pearson we have been able to exam- 
ine this South African plant, and like him, can find no reasonable 
grounds for distinguishing it from the American specimens alluded 
to. Zelaranea nematodes, then, may be said to be found in a fairly 
typical condition in South America and South Africa as well as in 
Cuba, and to this range is now to be added Bermuda, where sterile 
plants were collected by the writer in Devonshire Marsh, July 4, 
1900, growing in company with Cephalosia connivens and C. divar- 
icata. In addition to this more or less typical form, illustrated by 
the specimens and descriptions cited, the species presents itself also 
in two forms which we think are sufficiently marked to receive 


varietal names. These are: 


1a. Telaranea nematodes Antillanum (Besch. & Spruce) 

Blepharostoma Antillanum Besch. & Spruce, Bull. Soc. Bot. 
France, 36: clxxxiii. 1889. 

Archegonia terminal on main stem, a lateral branch, or elong- 
ated postical branch, rarely on a short postical branch ; leaves and 
perianth rather rigid. 

Le Gommier, Gaudeloupe, Ad. Marte. Ina specimen of the 
Guadeloupe plant kindly communicated by M. Bescherelle we find 
on a single individual all the various modes of bearing archegonia 
described above. The leaves, described by the authors as 4-parted, 
we find much more frequently 3- and 2-parted. It seems as im- 
possible to separate this plant specifically from Lepidozia chaeto- 
prylla Spruce as it is to distinguish satisfactorily between the latter 
and Gottsche’s /ungermannia nematodes. So far as we know, the 
identification of Alepharostoma Antillanum with /Jungermannia 
nematodes was first made by Professor Schiffner (Engl. & Prantl, 
Nat. Pflanzenfam. 1°: 105. 1895). 


ib. Telaranea nematodes longifolia var. nov. 

Leaves more rigid than in type and more widely spaced, 0.4— 
0.8 (rarely 0.9 mm.) long, leaf-cells 2-414 times as long as broad. 

Collected by the writer on humus in a swampy wood in 
company with Sphagnum, Pallavicinia Lyelitt, and Cephalozia 
catenulata, Freeport,* Long Island, New York, October 17, 1898 
 * This Freeport plant was listed by Dr. Smith Ely Jelliffe in his Flora of Long 
Island (48. 1899) under the name A/epharostoma nematodes. 





= 
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(type specimen in herb. N. Y. Botanical Garden). Also, Florida, 


John Donnell Smith, 1877; C. F. Austin, March, 1878; F. C. 


Straub, March, 1895; Brunswick, Georgia, C. /. Austin, April, 
1878. 

The Long Island specimens agree essentially with those from 
Georgia and Florida, though the latter make a slightly closer ap- 
proach to the Cuban plant. The Long Island station is therefore 
a noteworthy northward extension of the known range of a plant 
which has heretofore figured in papers on North American Hepati- 
cae as coming only from a limited region of the South. The arche- 
gonia in these United States specimens, so far as we have observed, 
always occur on a short postical branch. The leaves are 5-8 cells 
long ; the underleaves are 3- or 2-parted, their prongs of 2 or 3 
cells each, incurved at the apices. All are autoicous. In the orig- 
inal /ungermannia nematodes, collected in Cuba by Wright, the 
leaves are 0.25—0.5 mm. long, 4-6 cells high, the cells being 2-3 
times longer than broad. 

The variety /ongifolia often gives the impression of being two 
or three times the size of the Cuban plant, but we have been unable 
to find any reliable structural characters to serve for a specific 
separation. The form of the perianth seems quite variable in all 
conditions of the species, but is often broader in the var. /ongifolra 
than in the type. 

No. 180 Hep. Am., issued as Blepharostoma nematodes, is ref- 
erable to 7elaraneca nematodes longifolia ; it is mixed with Cepha- 
lozsia connivens and with a minute Lefidosia, probably a reduced 
form of L. setacea. 

Telaranea bicruris (Steph.) 

Lepidoszia bicruris Steph. Hedwigia, 24: 166. pl. 37. 1885. 

BraziL: Sao Francisco, Ue. 

This plant, though a close relative of 7. nematodes, seems en- 
titled to specific distinction, differing in the almost invariably 2- 
parted leaves, in the frequent continuation of the stems into leaf- 
less flagella (rare in 7. nematodes) and in the simpler 9 bracts. 
It is described by Stephani as dioicous, though apparently he had 
not seen ¢ plants. We have been unsuccessful in attempts to 
find antheridia in the specimen kindly communicated by Herr 
Stephani, and it certainly may be suspected that dioicism is to be 
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added to its distinguishing characters. All the perianths seen are 


on very short postical branches. 


III]. ARACHNIOPSIS 


Arachniopsis diacantha ( Mont. ) 

Jungermannia diacantha Mont. Ann. Sci. Nat. IV. 5: 349. 
1856 

Arachniopsis coactilis capillacea Spruce, On Cephalozia, 85. 
1882; Trans. and Proc. Bot. Soc. [Edinb.] 15: 356. 1885. 

Leaves mostly rigid, composed of 4-6 cells, these 4-7 times 
as long as broad. 

Peru: Weddell, Spruce. 

Jungermannia diacantha Mont. is represented in the Montagne 
herbarium, now preserved in the Muséum d'Histoire Naturelle of 
Paris, only by two small sterile fragments fastened to pieces of 
mica. This original material, which we have seen through the 
courtesy of Mons. Hariot, agrees perfectly, so far as it goes, with 
the specimen from Mt. Campana, Peruvian Andes, distributed by 


7 


Spruce as Arachniopsis capillacea in his ‘‘ Hepaticae Spruceanae : 


Ps 


Amazonicae et Andinae.’’ Montagne’s description of the leaves 


as ‘‘spiraliter 5/1 circa caulem dispositis ’’ was evidently an error, 


due, it may be, to a torsion of the stem. 


Arachniopsis confervifolia (Gottsche). 
Jungermannia confervifolia Gottsche, Hepaticae Cubenses 
Wrightianae. 
Cephalosia confervifolia Aust. Bull. Torrey Club, 6: 302. 


18709. 


Arachniopsts coactilis Spruce, On Cephalozia, 85. 1882. Trans. 
and Proc. Bot. Soc. [Edinb.] 15: 355. f/. 73. 1885. Exclud- 
ing var. capillacea 

Leaves often flaccid, composed of O—14 cells, these 2—3 times 
as long as broad. 

Cupa: IVright; Sovurn America: on the tributaries of the 
Amazon, Spruce. We have little hesitancy in considering Arach- 
niopsis coactilis Spruce a synonym of the Cuban /ungermannia con- 
fervifolia Gottsche. The latter is more flaccid, showing a relation 


to the South American specimens somewhat analogous to that 
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described above as existing between /unugermannia nematodes 
Gottsche and Lepidosia chaetophylla Spruce. The Cuban plant is 
autoicous and in structural characters is essentially identical with 
the typical 4. coactilis. Vestiges of underleaves are occasionally 
met with in both and in both the leaf is sometimes reduced to a 
single prong. 

[he specific separation of Arachniopsis confervifolia from A. 
liacantha is possibly open to question, yet in the light of available 
specimens the two appear distinct. Avrachniopsts coactilis filtfolta 
Spruce, judging from specimens distributed as Arachniopsis filifolta 
in Hepaticae Spruceanae, seems to us less entitled to specific rank. 

Arachniopsis confervifolia resembles Telaranca nematodes in 
outward appearance, but is easily distinguished by the characters 
alluded to above under 7Ze/aranca. It is to be expected that 


Arachniopsis will be found to occur within the limits of the United 


IV. RicctA CAMPBELLIANA 

Herr M. Heeg, of Vienna, has kindly called our attention 

i/t.) to the close resemblance between the Californian Riccza 
Campbelliana M. A. Howe (Mem. Torrey Club, 7: 26. fl. gr. 
f, 1-15. 1899) and the Mediterranean Aiccia macrocarpa Levier 
(Bull. Soc. Bot. Ital. 1894: 114. 1894). The similarity is indeed 
very striking as is evident from specimens of RX. macrocarpa which 
we owe to Dr. Levier, but RX. macrocarpa appears to be uniformly 
dioicous as originally described by Levier and as described again 
by Stephani (Bull. Herb. Boiss. 6: 343. 1898), while R. Camp- 
xcllana is uniformly monoicous; and the areolae of the outer 
face of the spores of Aiccia macrocarpa are more perfect than in 
R. Campbelliana. In view of these differences the claim of Riccta 
Campbelliana to specific rank seems defensible for the present at 
least. The species has recently been collected by Dr. Walter R. 
Shaw at Claremont, Los Angeles County, Cal., thus extending its 


known range about two hundred and fifty miles southward. 











Concerning some West American Fungi 


By Davip GRIFFITHS 


[his writing is intended to supplement the information sup- 
plied on some conventional herbarium labels recently distributed, 
and to call attention more in detail to certain species which appear 
to the author to have hitherto escaped the attention of mycologists. 
All species described are being liberally distributed so that the 


determinations may be easily verified. 


Tilletia externa sp. nov. 

Fructification of fungus occurring between the seed coats of 
the ovary where a black powdery mass of spores is formed sur- 
rounding the entire ovary, in some cases, but always more 
abundantly developed on the upper half, and often not appearing 
on the lower half at all. Spores black in mass, dark fuscous when 
viewed singly by transmitted light, very variable in size and shape, 
subglobose to elliptical, or irregular and angular, 10-13 4 x 
18-23 ys or the subglobose spores 17-21 yp in diameter, the con- 
tents granular ; epispore thin, smooth, surrounded by a hyaline 
envelope 2-2% yw in thickness. (Fig. 1.) 

Affecting ovaries of Carex filifolia Nutt. (305) * on Burnett's 
Ranch near Buffalo, Wyo., Aug. 1898 (Williams & Griffiths). 
The fungus was especially abundant and destructive in this locality 


on high dry knolls at an altitude of about 4000 feet. 


Tilletia Earlei sp. nov. 


Fungus producing its spores usually in the next to the upper 
internode of the culm, transforming the parenchymatous tissue 
within and between the vascular bundles into a light brown pow- 
dery mass of spores which finally ruptures the tissue between the 
bundles producing long fissures a centimeter to a decimeter in 
length, the edges of the fissure recurving so as to expose and dis- 
tribute the mass of spores; culms usually much swollen and 
otherwise distorted and separated from the sheath. Spores light 
brown in mass but only very slightly tinted when viewed singly, 
globose, evenly covered with very coarse tubercles and surrounded 


* All figures used in this manner refer to the serial numbers of West American 
Fungi 


5 


990 
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by a hyaline envelope about 24 thick; epispore rather thin but 
often appearing thick on account of the tubercles, 13-184 in 
diameter. (Fig. 2.) 

Affecting the culms of Agropyron occidentale Scribn. (311), 
Aberdeen, S. D., August 10, 1896. The host grew on ground 
heavily fertilized with refuse from the city on high and dry banks 
of the Moccasin a short distance below the mouth of a sewer. 
The species is easily recognized by its method of attack as well as 
by its color which is more like that of some of the species of Soro- 


S @ 5 @ 





Fic. 1. Spores of 7illetia externa. < 630. 
Fic, 2. Spores of 7il/etia Earlet, >< 630. 
Fic. 3. Spores of Ustilago elegans. < 630. 


3 
Fic. 5. Spores of Sorosporium Williamsit, and outline of the cylindrical spore 
mass < 730. 


sportum which affect the Compositae. It was very destructive to 
the host during 1896, '97 and ’98 in this very circumscribed area 
of not over an acre in extent. There were square rods where the 
host grew to the exclusion of almost all else, having’ every culm 
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affected and no seed whatever produced. During five years’ col- 
lecting it was observed in no other locality, although the host is 


one 


f the most common of the prairie grasses and often found in 
similar situations. 
Ustilago elegans sp. nov. 

Fructification of fungus occurring within the upper or within 
the second or third leaf sheath which becomes much enlarged and 
does not open until the maturity of the parasite which occupies its 
entire interior. Spores subglobose, angular or often elongated 
with a small central rather indistinct nucleus, 10-13 # in diameter ; 
epispore about 1 » thick, minutely echinulate. (Fig. 3.) 

On Chloris elegans H.B.K. (309) Cochise, Ariz., Oct. 1900. 
The method of attack, while similar in all cases studied in the field, 
presents a great variation which is coordinated with the vigor of 
the plant. On the general mesa the plants affected with the smut 
were not usually over one to two and one half inches tall with 
all but the lower internodes destroyed. In the railroad ditches, 
however, where the host was stimulated by the accumulation of 
water, the upper internode together with the head was ordinarily 
affected. Sometimes both of these methods of attack are to be 


found in the same plant. 


Usti_LaGo HypoDyYTES (Schw.) Fr. and its allies 
[hese culm smuts are exceedingly abundant in many portions 
of the West on a great variety of hosts. My collections contain 
them on the following: St#fa spartea Trin. (3) 


Stipa viridila 


Trin., Stipa occidentale Thurb. (236), Agropyron occtdentale Scribn. 
(234), Elymus condensatus Presl. (233), Elymus striatus Willd. 
(201), Distichits spicata (L.) Greene (235). The first of these, 
collected at Canton, S. D., is referred to U. minima Arth. the 
others to U. hypodytes although the author is inclined to the opin- 
ion that future cultural and inoculation experiments will result in 
a segregation of species. Field observations in the Northwest 
during the past ten years point strongly to such a conclusion. 
One of the above forms may often be found attacking every indi- 
vidual of a certain species within certain areas while other hosts 
upon which some of the forms occur may within the same area be 
entirely unaffected. Notable instances of this have been observed 


in several localities. At Brookings, S. D., in 1892, 1893 and 
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again in 1896 Stipa viridula was almost completely prevented 
from making seed in a certain locality while Agropyron occidentale 
in actual contact with it was entirely unaffected. In 1896 and 
1897 at Aberdeen, S. D., the same grasses were observed grow- 
ing together, but in this instance the Agropyron was smutted while 
the Stipa was entirely free. In the vicinity of Billings, Mont., in 
1900 smutted plants of Elymus striatus and Agropyron occidentale 
were both growing with Stpa viriduda in different situations, but 
the latter was entirely unaffected. During the past summer £/y- 
mus condensatus was very badly smutted at Quinn River Crossing, 
Nev. WJrustichlis spicata growing about its base was entirely unaf- 
fected. In another locality in the same general region where the 
hosts bore the same relation to each other Distichlis was badly 
smutted while £/ymus was perfectly free from the disease. In one 
locality, near Andrews, Oregon, they were both found smutted 
growing side by side. 

here are slight differences in spore characters in some of these 
forms, but they are too slight to warrant the establishment of spe- 
cies upon them. The spores of the forms on Stpa occidentale are 
a trifle larger than any of the others while the form on Destichilts 
has spores with somewhat thicker walls and more restricted cen- 
tral area. The form on <Agropyron occidentale from Billings, 
Mont., has the epispore much darker than any of the others. 
[hese differences are trifling of course, but when emphasized by 
the above field observations their importance is magnified very 
much. It might be added that these differences are fully as great 
as those which led to the establishment of (. funalis E. & E. on 
Ertocoma cuspidata. 

UsTILAGO MINOR Norton 

This species is very abundant and destructive all through 
southern Arizona. There appears to be in my material a slight 
difference in the size of the spores of all collections of Louteloua 
oligostachya whether from Montana or Arizona. All collections 
on this host are, therefore, referred to U. filifera Nort. (217 and 
217a). UU. minor, as represented in my collections from Arizona, 
occurs on Bouteloua polystachva (220), B. artstidoides (218), B. 
eriopoda (219), B. bromotdes (227), and Pappophorum Wrighti 


(224). It is very destructive to all of these species and may be 
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commonly found anywhere from the high mountains to the river 
bottoms. Its method of attack and the extent of injury done are 
very variable and apparently correlated with the vigor of the host 
which is dependent in turn upon the supply of moisture and the 
fertility of the soil. On fertile soil so situated as to receive an 
abundance of moisture in the vicinity of Cochise, plants of ZB. 
polystachya with scarcely a leaf or node unsmutted were but little 
if any reduced in size; but plants of the same species growing on 
sandy land near Wilcox were reduced to a small rosette of pus- 
tules on the surface of the ground, not over three fourths of an 
inch in diameter, while the length of culm here averaged about 
five inches. Similar differences were observable in its method of 
attack when growing on Souteloua aristidoides in the Santa Cruz 
valley near Tucson. 


Usticaco Mutrorpiana E, & E. anp Titvetia Fusca E. & E. 

It is strange that these two species have not found their way 
into herbaria more abundantly than they have, for there are no 
fungi more plentiful in many portions of Montana, Wyoming, Idaho 
and Oregon than these two species. The writer has also collected 
the former in the Santa Rita Mountains in southern Arizona. 

It is also rather strange that the two species should be so com- 
monly associated in the Northwest. They have been seen associ- 
ated together at Sheridan, Wyo., Billings, Missoula and Kalispell, 
Mont., and Ontario, Ore. At both Billings and Missoula an 
abundance of plants were found affected by both species. They 
invariably, of course, select different culms for their fructification. 
The first species destroys the upper portion of the culm within the 
enlarged leaf sheath. The latter allows an apparently normal 
development of all portions of the host except the ovary which is 
very much enlarged. The host of both species is Festuca octoflora 
Walt. Professor F. S. Earle has compared some of my material 
with the type of U. JZu/fordiana in the herbarium of the New York 
Botanical Garden and reports that the hosts also appear to be the 
same. 

USTILAGO ARISTIDAE Peck 
This species is very destructive to Aristida Schetdeana in Ari- 


zona, where it has been observed in several localities, but always 
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on the same host. Examination of herbarium specimens of the 
grass shows that the fungus is widely distributed throughout the 
Southwest. Its persistently tectate condition is very noticeable in 
all the specimens examined. The author made a large collection 
(214) in the Santa Catalina Mountains, in Arizona, in Nov. 1900. 
In the following April, when the locality was visited again, the 
fungus (214@) appeared to be as perfectly preserved as it was five 
months before. Large herbarium specimens of the host have been 
seen with every seed destroyed by the smut, but notwithstanding 
the vast amount of handling, none of them were ruptured. 

Professor Norton reports that the fungus causes a shortening 
of the awns of Aristida purpurea in Kansas. Such is not the case 
with the host mentioned above for there is apparently no modifi- 
cation of any portion of the plant except the ovary. 


Sorosporium bigelovie sp. nov. 


Fungus attacking and destroying the inflorescence especially, 
but involving also the bracts and often the upper leaves of the 
branches. The florets become transformed into a globular mass 
filled with light brown spores and surrounded by a thin pellicle 
consisting of the modified involucral covering. The leaves be- 
come very much swollen especially near the base, the whole in- 
terior being transformed into a mass of spores. Spore masses 
very variable, elongated globular or polygonal and containing 2— 
6 spores (usually only 3 or 4) commonly 13-21 » in diameter but 
often as high as 25-30. Spores globular, globose or compressed 
and polygonal, 7-10 # in diameter ; epispore thick, distinctly tuber- 
culate and of light straw color. (Fig. 4.) 

On Sigelovia (399) Tucson, Arizona, Nov., 1900. This was 
the most common fungus to be found in the Santa Cruse valley 
near Tucson during the fall and winter of 


1900. But, while this is true, it is very 0S @ QD 

likely to be overlooked because the attack O Q 

of the smut is not at all conspicuous. In &> FR 
\ 


one locality north of the city a dense 
Fic. 4. Spores of Soros- 


growth of the host along a fence row for ‘ 
. " portum bigelovia. X 115. 


a distance of at least ten rods produced 
almost no seed. Some plants had nearly all the flower heads 
formed but destroyed, while others had their growth arrested by 
the abundant fructification of the fungus in the bases of the upper 
leaves. 
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Sorosporium Williamsii sp. nov. 

Fungus producing its spores in the peripheral tissues of the 
culm of the host within the leaf sheath, transforming them into a 
black powdery mass and preventing the fructification of the host, the 
upper node being usually but little developed ; two to four nodes 
are commonly involved ; spore mass very loosely united, contain- 
ing many spores, cylindrical, straight or curved, 65-100 # x 20- 
304, scarcely distinguishable at maturity ; spores fuscous, sub- 
5-7 4 in diameter; epispore comparatively 
thin, smooth, but fissured by a few deep grooves which in optical 
section often appear to divide it into four approximately equal seg- 
ments. (Fig. 5.) 

Attacking the sheathed culms of Spa Richardson Link. 
(306), Big Horn Mts., Wyo., August 12, 1896 (T. A. Williams & 


David Griffiths). The species has been collected but once, but 


globose or angular, 5-7 


it was very abundant and destructive in this place, a large pine 
clearing at an altitude of about 8000 feet on one of the tributaries 
of the North Fork of Clear Creek. In habit and gross appearance 
it is identical with U. hypodytes and U. minima. The markings of 
the spores, however, readily separate it from these species even in the 


over-ripe condition when the spore masses have been broken up. 


Gymnoconia riddelliae sp. nov. 


Spermogonia hypophyllous, scattered, prominent, honey-yellow, 
abundant, producing globular hyaline sporidia 2—3 ys in diameter. 
Aecidia amphigenous, but more abundant below, scattered, cir- 
cular, oval, or irregular and often confluent over large areas, lilac- 
purple turning to light brown when dry ; spores globular to slightly 
ovate, 7-8 ~ in diameter, epispore smooth and thin. Uredosori 
amphigenous but more numerous below, circular, small, 0.5 mm. 
in diameter, long covered by the unruptured epidermis which forms 
minute whitish spots not noticeable except under a lens; uredo- 
spores subglobose or angular and often broadly ovate, 26-29 4 x 
20-24 #, light brown when mature, the epispore thick, finely and 
evenly tuberculate ; teleutospores produced in the same sori as the 
1g about the time that the epidermis rup- 
tures, the two being mixed for some time, but as the teleutospores 
develop the sori become enlarged, black and very conspicuous ; 
teleutospores cuneate to elliptical, 38-50 # x 20-24 yw, broadly 
rounded or pointed above and conspicuously constricted at the 
septum, epispore smooth, strongly thickened above, the pedicel 
hyaline, quite persistent, two to three times the length of the spore. 
(Fig. 6.) 


uredospores and appearit 
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On leaves and stems of Riddellia Cooperi Gray (378, 378a and 
3786), Tucson, Arizona, Nov. 1900. This is a very common spe- 
cies with an interesting distribution. It may be collected at almost 
any season of the year, but is most conspicuous during the rainy 
season when the host is in a 
vigorous growing condition. Itis 
found in situations where the 
host receives the most moisture 
and the writer has never collected 
it on the dryer portions of the 
mesas. On the contrary, he has 
seen it usually in shallow washes 
which receive the drainage wa- 
ters from higher altitudes. It 
was especially conspicuous dur- 


cr - 
gov 


ing 1900 and IgoI on the 
ernment range reserve at the 
mouth of a culvert under the 
railroad. The aecidial stage was 


abundant here in autumn and 





spring. 


> 
. . . . ce Fic. 6 ‘Ecidiospores, uredospores 
Specimens of this species from ; . aii 
- and teleutospores of Gymmoconta rid 
the collections of Professor Tou- 


telliae. All magnified 315 except the 
mey are to be found in some _aecidiospores which are magnified 500. 
m4 por, ; iG. 7. Teleutospores of -Uccint 
herbaria under Puccinia tanaceti | ¥'% 7-  Teleutospore ree 
: bouvardiae 315 
DC. 


Puccinia bouvardiae sp. nov. 


Teleutosori mostly epiphyllous but often found below also, 
circular, scattered, prominent, black and ragged under a lens, the 
remains of the ruptured epidermis which is at first prominent soon 
disappearing ; teleutospores broadly elliptical, rounded below, 
with a yellowish umbonate apiculum above, and often a similar 
projection on the lower cell immediately below the septum, 
slightly constricted at the septum, 23-28 4 x 36-46 4; epispore 
very thick, dark brown, tuberculate ; pedicel broad, hyaline, per- 
sistent, crooked, one and a half to two and a half times the length 
of the spore, roughened and commonly enlarged below the middle. 
{Fig. 7.) 

On Bouvardia triphylla Salisb. (394), Santa Catalina Mts., 
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Ariz., Nov. 1900. Apparently not a common species. This in 
probably the other stage of Aecideum bouvardiae D. & H. As- 
sociated with it on the same leaves are the remains of a few old 
aecidia whose spores correspond very well with that species. The 
aecidial stage is altogether too old however for one to decide with 
certainty. 


Puccinia Burnettii sp. nov 


Persistently epiphyllous, with very large, scattered, conspic- 
uous sori which often attain a length of 2 cm. and a width equal to 
that of the leaf, usually causing the edges of the leaf to recurve so as 
to leave the sorus convex ; leaf brown below, the ruptured epidermis 
prominent but not merely cracking open in the center as usual but 
being pushed off in large shreds as long as the sorus and often 1-2 
mm. in breadth; uredospores subglobose to elliptical or ovate, 
20-26 4 in diameter, epispore thick, visibly and evenly tubercu- 


A late; teleutospores very uniform, 

Pn, /~ elliptical, very slightly if at all 

ron \(—_)) / wider above than below, rounded 
(@)) X above and below, slightly con- 
(>) 1] y stricted at the septum, 18-23 4 


x 28-31 4, epispore rather thick, 
\\ sparsely clothed with short hya- 
| : > \\ line fugacious projections, ve ry 
C) wy, \\ slightly if at all thickened above ; 
pedicel hyaline, 2-4 times the 
O length of the spore. (Fig. 7.) 
7 





ei / \. : : : 
tf i VAY On Stipa comata T. & R. 
\/] \ > 
we) GJ (387), on the Burnett ranch near 
11 8 \\ Buffalo, Wyo., Aug. 1898 (Wil- 
\| } liams & Griffiths). Later the 
| }} same season it was collected at 
/ ee 
— ae Billings, Montana, on the same 
Fic. 7. Uredospores and teleutospore odie 
of Puccinia Burnettii < 315. host. Named for Mr. Burnett 


_Fic. 8. Uredospore and teleutospores who first called my attention to 
— 3tS- this rust. 

The species is remarkable for its persistently epiphyllous char- 
acter and large sori. Even when occurring on the sheaths, as 
it does very rarely, the sori rupture on the inside and its position 
is distinguishable by a slight distortion and purplish or brownish 
coloration on the outside as on the leaf. 
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Puccinia micrantha sp. nov. 

Sori epiphyllous, with both uredo- and teleutospores produced 
in the same sori which are usually short, linear or circular, scattered 
evenly over the surface, conspicuous, black, prominent, without 
visible remains of ruptured epidermis ; uredospores subglobose, 
minutely, rather sparsely but evenly echinulate, 15-17 s in diame- 
ter, the epispore rather thick and prominent in optical section ; 
teleutospores very variable, obovate to oblong-elliptical, very 
slightly to conspicuously constricted at the septum, the base 
rounded, the apex broadly rounded or long-pointed, strongly thick- 
ened, 13-24 4 X 30—45 4; pedicel once to twice the length of the 
spore, hyaline or slightly tinted at the base of the spore. (Fig. 8.) 

On living leaves of Oryzopsis micrantha (T. & R.) Thurb. (386), 
Billings, Mont., Sept. 1898 (Williams & Griffiths). This is such 
a common and familiar species to me that it is with considerable 
hesitancy that it is given a distinct name. It seems almost impos- 
sible that it has not been collected by others; but careful search 
has not revealed a record of it. It was first collected by Griffiths 
and Schlosser at Forest City, South Dakota, in 1892 and subse- 
quently in the same locality in 1897 by Griffiths and Carter. Speci- 
mens from the first collection are in herbaria of the writer, the 
agricultural college of South Dakota and the agricultural college 
of North Dakota. There was also a specimen in the private her- 
barium of the late Professor T. A. Williams. A large sheaf of 
the host, all badly rusted, was collected and deposited in the col- 
lection of the agricultural college of South Dakota in 1892. It 
was the intention to have. put it up for distribution, but judging 
from the notes on p. 74 of bulletin no. 40 of that institution it may 
have been all destroyed except the specimens cited. Professor 
Bolley, to whom specimens were submitted, reported at the time 
that the fungus had “characters of its own.”’ Although remem- 
bering the specimen, he is unable, owing to remoyal to new quar- 


ters, to find it now. 


Aecidium grindeliae sp. nov. 

Aecidia usually clustered in brown somewhat thickened areas 
of the leaf tissue, occurring about equally on both sides of the same 
spot, each cup forming a distinct papilla having finally a circular 
or oval or lenticular opening through which the spores escape, 
the peridium not projecting beyond the raised epidermis of the 
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leaf ; aecidiospores globose or angular-compressed, light brown, 
20-24 st in diameter, the epispore thick and very minutely rough- 
ened. ( Fig. 10.) 


On Grindelia squarrosa Dunal. 
(388), Columbia, S. D., June, 1897. 
This species, although abundant in 
the locality and on the date men- 
tioned, is apparently rare in the 


region. 





diagram of vertical section of leaf Aecidium Dakotensis Sp. nov. 


showing outline of cup of .4ctdium 


Grindelia ae , Spermogonia brown or brown- 
black under a hand lens, yellow 
by transmitted light, hypophyllous, evenly scattered, very promi- 
nent; aecidia hypophyllous and uniformly scattered often over 
the entire lower surface, the upper surface being marked by small, 
circular, brown elevations which mark the position of the aecidia 
below ; pseudoperidium very conspicuously lacerated into broad 
segments which are strongly recurved ; aecidiospores globose or 
compressed-angular, 15-18 # in diameter, epispore smooth and 
while not particularly thick is very conspicuous and often thickened 
at the angles. 
On Aguilegia Canadensis L. (389), Big Stone Lake, S. D., 


June, 1895. Apparently a rare species. 


Claviceps ? caricina sp. nov. 


Mycelium of the fungus extending throughout the entire 
substance of the parenchymatous tissue of the center of the culm 
of the host, and condensing in one to four places into black, 
longitudinally-striated sclerotia 1.5-5 mm. x I-5 cm., the interior 
of which is white, of uniform density and made up of loosely 
interwoven, colorless, thick-walled and sparingly septate hyphae. 

Invariably associated with the above sclerotia are found, in 
upper portion of the culm, elongated black sori which rupture the 
epidermis much like a rust and resemble in structure a G/oeospo- 
rium with hyaline globular spores 1-2 y» in diameter. 

On Carex Nebraskensis Dewey, Andrews, Ore., Aug. 1901 
(Griffiths & Morris). Faithful but unsuccessful attempts have 
been made to cultivate the sclerotia of this interesting species 
during the past three months. No one realizes better than the 


writer that the placing of the species in the genus C/aviceps is 


ree 
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a wild guess, but it seems wise to call attention to the fungus 
in this way that others may look for it. 

On the whole the species is very inconspicuous, but when once 
seen it can be readily detected afterward. The most noticeable 
character is the rather early death of the culm while the lower 
leaves are still green ; but this is likely at times to be mistaken 
for the maturing of the plant. The G/oeosporium stage is indistinct 
until late and really does not become noticeable until the sclerotia 
have disappeared as described below. Usually the sclerotia are 
formed in the lower half of the culm and fill its entire vertical 
section ; but they may frequently be formed above the middle and 
even near the head in close proximity to the G/oeosporium-like form 
above. The method of liberation of the sclerotia is very interest- 
ing. The culm is killed, and consequently becomes dry, about 
the time that the sclerotia are mature. In drying, the sclerotia 
curve into a segment of a circle, thereby rupturing the tissues and 
falling to the ground. In searching for the cause of the early 
drying up of the upper portion of the plant it was these ruptures 
that first attracted my attention and it was only after a long search 
that the cause was discovered. The external resemblance of the 


sclerotia to those of Claviceps purpurea is very marked. 








Supplementary Notes on the Erysiphaceae 
By E. S. SALMON, F.L.S. 
Concluded from page 210 
EXCLUDED OR DOUBTFUL SPECIES 

Erysiphe album Fries, Observ. Myc. 1: 207. 1815. &. 
album Achar.—There is no specimen of this plant in Fries’ her- 
barium at Upsala, but I have seen the single specimen that the 
Acharian herbarium at Lund possesses. There is, unfortunately, 
no trace of any fungus now to be found on the leaf mounted on 
the sheet labeled Erysiphe album. As the description given by 
Fries (“‘ Erysiphe album, receptaculo tenuissimo subnullo, capitulis 
nigris. In foliis /ug/andis in Helvetia. Nudo oculo ut puncta 
alba apparet’’) is altogether inadequate to make identification pos- 
sible, the name must be allowed to drop. 

I have been able, through the kindness of M. P. Hariot, to 
examine the types contained in the Paris Museum, of the follow- 
ing, published by Merat, in ‘‘ Revue de la Flore Parisienne,’’ 459. 
1843. 

“Erysiphe lathyrt Merat.—Granules trés fins, spheriques, noirs, 
rares, sans apparence de filaments basilaires, naissant sous les 
feuilles du Lathyrus latefolius L.”’ 

The minute irregularly shaped black bodies on the leaves are 
not of fungous origin, but are probably the excrementa of some 
animal. 

“KE saxifragae Sibericae Meérat.—Le dessous des feuilles de 
cette plante [Saxifraga Siberica| a parfois, en été, des myriades 
de petits granules noirs, sphériques ; d’autres fois, comme cylin- 
droides, un peu pénicilles (a la loupe), avec l’apparence d’une 
membrane tenue, a reflet argente dans leurs intervalles.”’ 

The bodies here described have certainly nothing to do with 
the Erysiphaceae. They are not, I think, of fungous ori 
appear to be the work of mites. 


gin, Dut 

k. tiliae Merat.—Les granules sont d’une finesse excessive, 
peu abondants, noirs, arrondis, et reposent sur des taches blanch- 
atres, qui decolorent en cel endroit le dessous des feuilles du Tilleul 
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ou on les observe. La loupe ne découvre aucun filament basilaire 
dans cette plante.”’ 


The discolorations here referred to are the work of mites, the 
bodies of which occur on the leaves ; the black rounded granules 
are their excrementa. 

Hazslinzky (2'7, p. 182) has described a fungus as follows (I 
am indebted to Professor A. Magécsy-Dietz for the translation 
from the Hungarian). 

‘“ Calocladia bicornis (Wallr.) 6. rosae Wallr. Das Mycelium 
besteht aus sehr sparlichen Faden. Perithecien zerstreut und 
nicht zahlreich, mit 7-8 Asci; die Asci mit 7 Sporen Auf den 
Blattern der Kosa cinnamomea in der Umgebung von Eperjes, 
Konigreich Ungarn.” 

It is impossible from this description to identify the fungus. 
Wallroth (Ann. Wett. Ges. 4: 238. 1819) described a species as 
Alphitomorpha rosarum, on Rosa cinnamomea, and later (F1. Crypt. 
Germ. 2: 755. 1833) placed it as a variety under “ A. penicillata.”’ 
This plant of Wallroth’s has never been identified by later authors. 

Roumegucre (64) reported in 1880 the occurrence of an Erysiphe 
on Prunus Laurocerasus at Tarbes (Hautes-Pyrénées) France, 
which he named as a new species, Erysiphe Bertolonit. The author 
observed that the leaves of the Prunus were abundantly covered in 
July with Ozdtum Passerini Bertol. fils. The only description 
given of the Zryszphe runs as follows: ‘“‘ Quelques périthéces (fines 
ponctuations noiratres), analyses par moi m’out moutré dans 
chaque conceptacle 4 théques ovoides renfermant 5-7 spores de 
couleur brune. Je ne peux rapporter cette Erysiphee a aucune 
espéce connue.”’ It is impossible to say from this descrip- 
tion what the fungus was, but the brown spores, if correctly de- 
scribed, preclude it from belonging to the Erysiphaceae. Dr. R. 
Ferry informed me that no specimen of “£. Bertolini”’ is to be 
found in Roumeguére’s herbarium. 

Spegazzini ('79) had described an Frysiphe as a new species 
under the name of £. deserticola, with the following diagnosis : 
‘““ Amphigena ; subiculum submembranaceum canescens arcte ad- 
natum, peritheciis sparsis globosis atris, ascis paucis 2—4-spermis, 
sporis subcylindricis obtusis. //ad. ad folia Hoffmanseggiae cujus- 
dam in deserto Valle de Santa Maria, prov. Salta, Jan. 1897.— 
Oés. Subiculum tenue e pulverulento membranaceo-subcrusta- 





804 SALMON : SUPPLEMENTARY 


ceum matrice arctissme adpressum canescens, ex hyphis densissime 
intertextis tenuibus (3-4 m crass.) ramulosis septulatis hyalinis 
efformatum: perithecia pauca sparsa amphigena globoso-depressa 
(100-150 y diam.) atro laevia astoma, hyphis basalibus paucis 
radiantibus radicata, tenui-membranacea, contextu minute paren- 
chymatico e ferrugineo ochraceo; asci pauci ovati v. obovati 
(50-60 w# long. x 25-35 ys diam.) brevissime stipitati aparaphysati, 
2—4-spermi; sporae subcylindraceae (40 » long. x I2 y crass.) 
- utrimque obtusissimae e latere (praecipue in parte media) com- 
pressae, laeves, hyalinae, tenuiter tunicatae, nubiloso-farctae.” 

In the specimen sent to me by Professor Spegazzini I was unable 
to find more than one or two quite immature (yellowish) perithecia. 
The subpersistent mycelium is of the same appearance and con- 
sistency as that commonly found in examples of £. folygont (e. g., 

in specimens on Geranium, Anemone, Polygonum erectum, Peuceda- 
num Oreoselinum, etc.), and there are no characters given in the 
diagnosis quoted above, except that of the length of the spores, to 
separate “‘ £. deserticola’ from this cosmopolitan species. 
Although “ Erysiphe euphorbiae Peck” (= Alicrosphaera euphor- 
dbiae Berk. & Curt.) has been twice recorded from Belgium—by 
Bommer and Rousseau, Bull. Soc. Roy. Bot. Belg. 25: 169. 1886, 
and Lambotte, Fl. myc. Belg. Supp. 1: 90. 1887— it is very im- 
probable that the fungus found really belonged to this North 
American species. The examples recorded by Bommer and Rous- 
seau occurred on Euphorbia amygdaloides. 1n specimens (now in 
the Kew herbarium) sent by Mme. Bommer, from “ Poix (Bel- 
gique), Sept. 1885,’’ on which the record mentioned above was 
based, no perithecia are to be found. Dr. Lambotte informs me 
that no specimens exist of the example recorded by him. The 
description given in Fl. myc. Belg. (2. ¢c.), it may be noted, is a 
repetition of Peck’s original diagnosis (Reg. Rep. 26: 80. 1874), 
and has therefore probably not been drawn up from characters 
shown by a Belgian plant. It is quite possible that the “ Z£. 
euphoriiae’’ of Belgium is Sphaerotheca euphorbiae (Cast.). Ser- 
binov ('76) records “‘ Erysiphe(?) euphorbiae Peck,” on Euphorbia 
virgata, from Russia ; I have seen no specimens of this. 
Microsphaera diffusa Cooke & Peck has been recorded by Ser- 
binov (76) on Lathyrus pratensis L. from St. Petersburg, Russia. 
M. diffusa is a North American (United States) species, and the 











NOTES ON THE ERYSIPHACEAE 305 


Russian plant, I am inclined to think, will prove more probably to 
belong to the European species WM. Baumleri P. Magn. 

Serbinov (76) has described as a new variety of ‘“‘Erysiphe 
lamprocarpa Lév.,” from Russia, the following plant on Polemonium 
coeruleum : 

“Var. polemoniacearum Serb. Varietas amphigena, mycelio 
denso, niveo, persistente, peritheciis globosis, maioribus com- 
pactius gregariis, appendicibus fuscis, haustoriis partim lobulatis, 
partim non lobulatis, ascis (5-8) constante bisporis.” ‘ Unter 
dem von Prof. Schmalhausen gesammelten Materiale fand ich bei 
Bestimmung desselben eine Form auf Blattern von Polemonium 
coeruleum L., welche sehr der Erysiphe lamprocarpa (Wallr.) Lev. 
ahnelt, und sich jedoch durch folgende Merkmale von obiger Art 
unterscheidet : Die Perithecien sind etwas grosser und sehr dicht 
gedrangt, die Haustorien bei einigen Exemplaren xox /obulati, bei 
anderen /odu/ati, wahrend sei bei £. /amprocarpa stets non lobulate 
sind. Nach De Bary sind bei £. /amprocarpa 2 oder 3 Ascosporen, 
bei denvon mir untersuchten Formen stets nur 2 Ascosporen.”’ 

I have not seen a specimen of this plant ; from the description 
above given it seems to bea form intermediate between £. cichora- 
cearum and E£. galeopsidts. 

Serbinov ('76, p. 23) records finding a species of Erysiphe in an 
immature condition on the leaves of Betula alba (BR. verrucosa 


Ehrh.), in the neighborhood of St. Petersburg. 
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Host-INDEXx 


(All records have been personally verified, except in the case of those plants pre- 
fixed by *, the authority for these will be found indicated in the list of host-plants given 


under the species in question 


Acer opulifolium, palmatum, spicatum Ukuruduense........... U. aceris 
NN i tlncdcccctacnccocnddbbudacieatinaddiaupeacaseta E. polygoni. 

III oti dadivee ncccnswncnccncdensssdsadecodial E. polygoni 

PO itereneithsathannninveguetece sxceitenessdentsssndesesiel P. corylea 


REIN re stcicrsnechigeiesiscccssivcesiehanenteeteios P. corylea 
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PED FO i aissikcnnssensenntnibecbadmstebinuniptenscatl S. humuli. 

SATROGS URARIOOIIE, cncisiscscceccnss. oscceccetssssebesscscepnenetonsoeaes E. polygoni. 

AlnUS INCBRA PIABCR, VIFIGIS...... crcccovcsccesscsesecccsccesescossss P. corylea. 

Amelanchier Asiatica.... ...............ssecsscccsess cecccccecesocecees P. corylea. 

Anasthrepeyilaed SHIA, ..0000000ceserescescsonses ssvccssccososecces P. corylea. 
WANEMONE NEMOTOGEA,.....0crccccccccssccceccseces herkeinionine. oepsekdd E. polygoni. 

SGIID CIB snes: cenccensnesesscccvecesonss bo wenseitonpeenes Dmekeel S. humuli fuliginea. 
SATCUMMR MAI. ccsnccsnscccesessscnstassenteceeesaesess seihicieninivional S. ‘* Castagnei.”’ 

* Artemisia maritima Stechmaniana,, ..........cecccccces seeececeeees E. cichoracearum. 

D.C ines sicntenobiecnains cicaatenniennaaaaiaaiedl E, cichoracearum. 
PASE OD. viescresdesssncncucniecssscessoesntes. cones shsontunrecesecusnseses E. polygori. 

A. *azureus, *lateriflorus, *Novae-Angliae, *undulatus......... E. cichoracearum. 
NCI ois icirandicnsncis easncck-nesnteebnanbeineeeisiceebinel E. polygoni. 

SOE NII... cc. 5, cccsonccccuiniaedbeakaeaiadnssne essen uedialal M. alni. 

CEOUEG DOTIIR. ... ni covcccecencecnstascreseanstebestpeentoncsionsentasened M. alni. 

"Bidens DIpPiMnate,........cccccscccccosscsccesecseces soscecceacennce sesscedn GHOMONEIEEL 
B.ED. iceransccscie: senwessepseees seetes savduegsesetansesccsesessees S. humuli fuliginea. 
PONE BOAIE cc iciccccte ccecunes ccnav nuanced Sen ebiaadcadatieed “inseahaiel E cichoracearum. 

PEPORIIOG CHIR a cncnsenivesbiiteindcnencntsaeeseensconescbsesmemn E. polygoni. 
nan RI cea eamecebaes ....E. graminis. 

*Bupleurum linearifolium..............cccccccsccsscsscecceecesees wseee5. ** Castagnei.’’ 
Caesalpinia sepiaria... ..........cecesees sin citbens tenae oe A 

PIMMIBR ACHROB....cosccerccccesessesesccssessoverserves sccceseeeeee ku. galeopsidis. 

i, CO isd snccsraccentaviadscesncnnteisssccntas setemess Te S. humuli fuliginea. 
SCalomdaten Gr eenein, TAR noc cwsscccesccusasentcesnonnannsconenl E. cichoracearum. 
og OO Rr nl Ne en eE ee Tee Ree S. humuli. 
Caragana frutescens...... scccccccccscccesocsccvccccese ssssspensssenscees M. euonymi. 

*Carpinus Americana ............ vsud benupeneeehaenndiaamimate ...M. alni. 

PCatabrosR SQURUCR.......ccccesessecccscccccscsccsscsnsescssseesceosess E. graminis 
Celtis *Boliviensis, *Selloviana, Sinensis...............s.sseseeee U. polychaeta. 

CC, Fa oi cennknccictecnnsinansd piedentntawenecenaemanaenieienel U. Clintonii. 
*Centaurea Babylonica............... seksmheigntaninsaniedianadeeel S. ** Castagnei.”’ 

CC. SCARS, POCUMNDR oss svevesccescesecnensccsonnenncesteccteseneion E. cichoraceorum. 
Ceratonia Siliqua....... eee ait ecgtnute <keekaiemesien ..Oidium ceratoniae Comes 


see p. 153 ). 
E. taurica 
..M. alni. 


E. cichoracearum. 





Clerodendron trichotomum, .............0e.csseseeeeeeeeeees .++s. «5» humuli fuliginea. 
Cnicus arvensis ..........++. Kieeedsshceeeeeunenseeaeaal . ...E. cichoracearum. 
= ‘6 SEE Pe ee sts huniasievadideinasiii aaa .S. ** Castagnei.’’ 
*Coreopsis trichosperma......... denpeken iatebenosnnensnadrenesacenend S. humuli fuliginea. 
Corylus rostrata Sieboldiana.... ..... ink hah onseenianeadnaacebubaaiaa ..M. alni (forma), 
PING TEIN onic vnnncniarstsisensimacuscunesmnenens FP. corylea & P. oxya- 
canthae. 
| ee wniescceradateiinnwcnsciieGiiennsiiil pacamis P. corylea. 
C, suman, SNS OWEIUR Gases vin cavereess vivctessesevecas ..seeeeP, Ox¥acanthae. 
CHODAS VIPORBi ce ssccescoccoceccceccenssssosseocnsescescossnseesssee ....5. humuli fuliginea, 
POYGOUS: CRMUMEMB 0. ne50ss ses scccsccsccsevessecnssecsscenians E. polygoni. 











SALMON 


ols 

bat purpur D ccccccccessneusiqnseo@ee . 
Delphinium ybridum, Maackianum................. 

i ERSTE LE TES 
D. podocarpum Japonicum.,...................seeeeees: 
Dinebra Arabica (cult 

PN cn cansewaeemenuaeeela 

*Dorycnium herbaceum 

*]} h I I s S} 

*Echinospermum | appt 





*Eupatorium agerat S 

Eu I RE ee Se Rees et Pee eS 

I Cyparissias, palustris ........... 

a 
Ex € aria DP wncceccceecsce sencescceces 

Fragaria (cult 

BN IIIT, 5d isccnininciammninnciimaieninbeaceunte 
*Galeopsis Ladanun 

Geranium dissectum .................. 

G. *pratense, *Robertianut 
Rey ee ee 
OR RRS ae eee ae 
ETE ST Soe eee ee 
*Helianthus parviflorus....................00 
*Heuchera Americana ...... .....ccccccccccccccccccece 
*Hieracium umbellatum....................cccceeceee 

* ‘6 

I a er cea 
PN 
*Hydrophyllum appendiculatum, *macr phyllum 


*Hypericum tetrapterum ...............cceceee 
r | 





rn ne 
I ail declicadined uence 
i 

*Isopyrum thalictroides. .................000. 

SMES. wen daicscpasisntdbiimensiensdpinsieenacnin 
I, SII: 5... 0i:s caciccnndcntdsuduacasassesuec 


Lathyrus *Clymenum, n 
L 
*L 
I 


* I | 


niger 


’ 
ochroleucus 


. palustris 
va lustris, 


*] ratensis 
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cichoracearum 
aod polygoni 
wail 

weoek- COrylea. 
polygoni 


graminis 


E. 1 


, 
olygoni 


wand [ 
.E. taurica 
.....E. polygoni 











> eup! I ie 
“FE euy bise 
see p. 304 
P rv] 
S. hun 
=. ¢ rvle: 
.E. galeopsidis 
>. hur 
| lygoni 
E. polygor 
** Ne 
ee s (see p. 97 
seek. Cichoracearum 
.E. polyg 
— E. polyg 
.E. cicl 





P- 303 
vinnie’ E. graminis 
ws. ke. Cichoracearum 
..E. polygoni 
...--M. alni 
.S. humuli fuliginea. 


cichoracearum 
} 
coryiea 


E. g: 
. gs 


polygon 


ygoni. 


aleopsidis 


Baumleri. 
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E,W, FRIIIIE so cccnncccccccocccccctinenncnsessvonsebantaneciouts E. polygoni 
PL commres Cardieee.......ccoccocccsccccccccssesescooesssosaccesccssocesee E. polygoni. 

Lomscere Rarets, TREIIVOM 20.00. ccccesoccesecscsces pcianennmasenael M. alni 
H#Lolium perenne ..............cescceccecccscceccccceccccssencescseceeces E. graminis 


Lapines angustifolius..........02 .ccccoccsccocess sccescnececenseess ...E. polygoni. 








*Lycopersicum esculemtum...........+.cseceee ceeeeeeeeees einai ..E. polygoni. 
NOTE Woon ccsccesdnvesccccsnsencvceuSiesersacusmensaces conse P. corylea 
Marrubium peregrinum. .........0.-cceseeeececeerees seeees peiageeeets E. taurica. 

, *Melampyrum silvaticum ........ pacetensseoninabecesdanckineneeiaebies E. polygoni 
Memtlem GIOGMEEE. <0. ic ca ccccescoccescesccesscscesencscsssccesecsesessene E. polygoni 
DEPGRUIED GTI: oiccscncccscsvascccctecsecessene jieceinceepebacabebnliie S. humuli fuliginea. 

PN GENIN, cncciccawscccestobsccscssabovnessisagetsensencenmesteeen E. graminis 
Myoschilos oblongum ..............02++se0e savdeuarabiienibnnciewniitas M. alni 

CR ORR BB acre anes esdccscitcscapece Iovanicesitireiaahdmataniaion aaaonineises E. polygoni 

2: = eee SAE Oe iekccaaeuieion canienamiaaa .. E. cichoracearum. 
M. *collina, *palustris, *sparsiflora, *stricta............--+.-+++ E. cichoracearum. 

BQnoleyee CEMRRGIIE cccccsce cinscccesesecssntanccenceseneses .....E, polygoni 
Pegperet TR icin desccncncsoncecesacsensecss wsnsecebecouneties E. polygon 
Parietaria *Canadensis, *Judaica.............ccceccccccccccseccccees E. cichoracearum 
PRROREGNE WU iacencncccsnisincnsccstesscencacdicwedete wetwensecen E. polygoni 
Phlomis Herba-venti........... “a ; nt dibicaae E. cichoracearum 
> QI descend ccharnntaccsens Miivnpeelmeaencaaiapenas ....E. galeopsidis 
Phtheirospermum Chinense ............c00-sseeeeeeeeeees wibehbnneue S. humuli fuliginea 

STROM: TR. Sovieicccansetases diets ebdin tabeee ee eee nenmennee .+..5. polygoni 
DP NN a icin ced ckinticetecetacisisinssctiminciceaamnnnaetaia E. cichoracearum. 

*Pilea pumila........ eisai jckavabuhieniuineanaagemane E. cichoracearum. 

PPI GEVUMBE on. ccccedesscccsaceese cases (dpeckabeaeeenthnassuainned E. polygoni. 

*Plantago Coronopus .......00..cccccccccccccccccccccsescceccccsoseseoss E. cichoracearum. 
i, UNE... : cea uth abi neacdvedaseascnousndiiannionboassbeecuebeane S. ** Castagnei 
Pleurospermum Uralense.........0.scceeseseeeeeseeeseseescesceseeees E. polygoni 

PPoa alpina .........ccccsesccccccccccreccesesscosecsoscssoccoossncssscoscs E. graminis 

*Polemonium coeruleum.......... nies sae keds iieikibeionceld ....* E. lamprocarpa 

polemoniacearum ’’ 
see p. 305 

HPopullus Sp. ......00.scccsescssecccccsccsesecescessesccscessscescscsceses P. corylea 
eo ree bcieashnebvnedepababnalinponttanninies ....U. salicis 

PPotentilia COMM... sccccsscssccocccnsascescesesscnsessbbsseseonessoness S. humuli. 
PPE ascccctcccscven ieiiclensinknentidantcdbainiemaiadates ...P. oxyacanthae  tridac- 

tylA (see p. 85) 

BP, Sibbaldi............ccccccccccccccsccccccccsscccccccccccsscsosocccsooes S. humuli. 

Penna GGG. ...o.ccceuscccccsccccenssesoucescsssedasscteessnuniesenes P. oxyacanthae tridac- 

tyla. 

OP, Pano cinccccosccccsncsensssccastsndstsncciscsscaccsccespesenamestes P. oxyacanthae. 

*Pyrus AUCUpATIR.......ccccccccccsccvcscccececses shencinennevadeiidaiee P. oxyacanthae tridac 

tyla 

RP. COMMMMBIIS cccccoscsccceccccvcccccces sescenescoees enceees sudenseseos P. leucotricha 

PE DE. caceccksccckcedvceseccencsipvatecusesss ceseessbensounsnciobact P. corylea 


Quercus cinerea....... 


) discolor 
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O SNE cittancadionsniieaiesien ; S. lanestris. 


(©. glandulifera ......... haeiabicaniciaaiiaien U. septata. 
©. TRIE occccscccienscs i acc haiablcaieilca ata kadiidsienaniaas .P. corylea 
i) I eiinicisitnadstabinwanctetindbinninsauiiniiles M. alni 
Ranunculus *nemorosus, *recurvatus ........... pac hscabadiiel ».+...eE. polygoni 


*Rhabdosciadium Aucheri....... ennai icen eeaeanennnieiabbec E. polygoni 

Rhus succedanea, vernicifera.................ssescseeeees vienna U. verniciferae. 
NORE AE ATE LT EMS TE EET POET P. corylea. ’ 
Robinia Pseudacacia .............6..seseeees 4596000 -eussncesbooounenns E. polygoni. 
Rosa *Eglanteria, *fra yannosa 


Rubus 





Idaeus, villosus ~~ 7” - iasiaeiiaieibisteiea S. humuli - 


*Ruta Buxbaumii........... sj ciliahed ic ledsedelilesieladbca net adeauied idler ied - E. taurica (see p. 198). 


Salix gracilistyla, multinervis, stipularis ............... 
*Salvia glutinosa 


sidis 


| 

.E. cichoracearum 
I 
I 


humuli fuliginea 


‘ Ss 

punctata ........ 
PEI GI CONOR i oi cccnscevskccccunvencecassbens ..E. polygoni 
SCURSTINTIA TIRRGTHONR, PHEIOOR. .ncicveccocccsessessvescnsces ..E, galeopsidis 


polygon 


I a a dies ads piaaeebaiien S. humuli fuliginea 
S. *erucifolius, Fuchsii ... Rea he ae i aes ". cichoracearum 


S. Muehlenbergii........ sniael scliocbediebitttinnsen ....e-ee5 humuli fuliginea 


s 


Ei. SRD, PNINIIED. . .ccscnnsccevecaesiccsacces .E. cichoracearum. 


Sisymbrium officinale 


*Sium latifolium.................ss. deibahitatetind sch enalitediaeamtamian i. dimen E 





} 


PED HIRI <ccnnnichsewevctecameressed ii aiclienetlab leat E. cichoracearum. 
*Sonchus oleraceus ......... visser sinaiene es F = 


Se III 6ai.ans iesad ener csacadseennsopnsasincaees cere M. alni 


Symphytum tauri um.... ereccccccoccecccoce ee . WETTTTITITi Tite horacearum 


_ 


loni erae. 


Syringa vul; 





[agetes minuta saab sdeeaeeaddttte sinipamwanid 
Peucrium Scorodomia.............ccceeceeees tials 


Thesium alpinum....... iid cenmienaniaaieie 


corylea 
Mivabei 


polygon! 


el ot ctnad. danehiddvenessnaunneeien suena 


lorilis Anthriscus 


ee Oe et ee 
7 
s 


*Tragopogon pratensis S. humuli 
rifolium agrarium, *spadiceum....... saudi a eitahodaubinsinabielas E. polygoni. 





U. clandestina, 


Ulmus parvifolia 
sonatas decuiteiiaiadnens amen < E. polygoni 


®Vaccinium Vitis-Idaea.............cccccccccccccs Se 


Urtica urens 
oxyacanthae. 


NE Ne OPEN TOOD Pee SPLOT 


polygoni 
I 


*V. olitoria 


Verbascum Lychnitis 


I 

*Valerianella s; * i satel ee ca - 
I 
sail sail I 

I choracearum. 


Veronica *Chamaedrys, *orientalis, *spuria....... niinbininien S. ** Castagnei.’ 
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ee en, See S. humuli. 


Vicia *temmifolia, wemeen CAPIRRIR..1..0000.cccce-osccsscsesestesseess E. polygoni. 


*Vitis cordifolia.. 
*Willughbya scandens 


*Zinnia elegans 


My ty t& tbh! 


.U. necator. 
E. cichoracearum. 


=. cichoracearum. 


Species INDEX 


(Symonym 


morpha rosarum Wallr., 303 
penicillata 7 um Wallr., 303 
vii uph rbiae Cast., 95 
fia bicornis rosae ( Wall Hazsl., 
303 
YSIPHE, 2, 5, 7, 12, 21 
acanthoph Speschn., 198, 199 
. aggregata ( Peck) Farl., 200 
tlhum Fr., 302 
alni DC., 208 
indicola Speg. mss,, Ig! 
Bertolont Roumeg., 303 


cichoracearum DC., 2, 3, 


5, 13, 14,17; 
18, 19, 91, 185-187, 7 
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